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Lubricate any Diesel . . . new or old, in con- 
stant or intermittent operation...with Texaco 
Ursa Oils and you'll find an almost miracu- 
lous absence of sludge, varnish and carbon 
formations. Texaco Ursa Oils are especially 
made to resist oxidation and withstand the 
heat and pressure of Diesel operation. 
That's why, with Texaco Ursa Oils, you'll 
find rings free in their grooves, giving proper 
seal and eliminating wasteful blow-by. That's 


why you'll get better compression and com- 


816 North La Cienega Boulevard, Los Angeles 46, California 
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More stationary Diesel b.p. in the U.S. 
is lubricated with Texaco Ursa Oils than 


bustion, full power from your fuel, and less 
fuel consumption. In addition, Texaco Ursa 
Oils prevent bearing corrosion and minimize 
wear. Engine parts last longer, maintenance 
costs come down. 


with any other brand. 
Let a Texaco Lubrication Engineer show you 
the way to cost-saving Diesel operation 


There is a complete line of Texaco Ursa 
Oils, and they are easily America’s most 
widely preferred Diesel lubricants . . . among 


through effective lubrication. Just call the 
nearest of the more than 2,000 Texaco 
Wholesale Distributing Plants in the 48 


States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


leading engine manufacturers as well as 
operators everywhere. In fact — 


FOR ALL DIESEL 
ENGINES 
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Fast 


all with General Motors 
Diesel-Electric Drive! 


ROOF of the economy and efficiency of Diesel- 

Electric Drive is provided by the Navy AOG-type 
oilers. Built to transport fuel and lube oil for aviation 
and small craft use, these medium-sized tankers carry 
2,000-ton cargoes at 144% knots—with remarkable 
economy in fuel consumption. Considering the size of 
ships’ personnel complement—with necessary space 
and supplies—these ships’ records are all the more im- 
portant. Construction, under Navy design and speci- 
fications, was by Seattle-Tacoma Shipbuilding Co., 
of Tacoma, and Cargill, Inc., of Savage, Minnesota. 
Powered by GM Diesels. 


One of the 23 AOG-type Navy oilers, powered 
by four 16-cylinder General Motors Diesel 
engines, aggregating 6,400 brake HP. 


ENGINES FROM 
150 TO 2000 H.P. GENERAL MOTORS 


DIESEL 
POWER GENERAL MOTORS 


Cleveland Diesel Engine Division 


CLEVELAND 11, OHIO 


SALES AND SERVICE REPRESENTATIVES 


NEW YORK, N.Y. WASHINGTON, D. C. CAMBRIDGE, MASS. NORFOLK, VA. JACKSONVILLE, FLA. TAMPA, FLA. ORANGE, TEXAS 
Cleveland Diese! Eng. Div. Cleveland Diesel Eng. Div. Wolter H. Moreton Corp. Curtis Morine Co., Inc. Florida Diesel Eng. Sales General Eng. & Equip. Co. Cleveland Diese! Eng. Div. 
General Motors Corp. General Motors Corp. 9 Commercic!l Avenve 548 Front Street General Motors Corp. 103 N. Fronklin Street General Motors Corp. 

10 Eost 40th Street 504 Hill Building Combridge 41, Mass. Norfolk 7, Va. 332 E. Boy Street Tampa, Fla. 212 First Street 

New York 16, N.Y Washington 6, D. C. Jacksonville 2, Fic. Orange, Texos 


UVERPOOL, NOVA SCOTIA MIAMI, FLA. NEW ORLEANS, LA. SEATTLE, WASH. VANCOUVER, B.C. SAN FRANCISCO, CALIF. 
Thompson Bros. Machinery Co., itd. Cleveland Diese! Engine Div. Cleveland Diese! Engine Div. Evoms Engine and Equip. Co. Hoffors, Limited Cleveland Diese! Engine Div. 
Liverpool, Nove Scotio General Motors Corp. General Motors Corp. 1230 Westloke, North 1790 Georgio St., West General Motors Corp. 

2315 North West | 4th Street 727 Baronne Street Seattle 9, Wash. Vancouver, 8. C. 445 Harrison Street 

Miami, Fla. New Orleons 1 2, Le. Son Froncisco 5, Collf. 
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Whether you have an engine in a power plant — 
products to cool or condense in a natural gasoline 
plant — engines or gas to cool at a gas pipeline 
compressor station — high level heat dissipation in 
a refinery or a small standby engine to cool... . 
Marley has a DRICOOLER to do your job! 


Small “packaged” DRICOOLERS or large industrial 
units are all built to give years of dependable serv- 
ice. All DRICOOLERS, large or small, have finned 
tubes that are easy to clean, quick to drain and have 
been tested for long life. Proven Marley mechanical 
equipment insures smooth, quiet operation. 


DRICOOLERS are standard in forced or induced 
draft, horizontal or vertical coils, steel units or 
abestos-board covered redwood structures, and sec- 
tions are available with various fin and tube mate- 
rials and header arrangements. 


WRITE FOR THE NEW DRICOOLER BULLETIN 

@ Gives rating tables for cooling water 

@ Lists dimensions and weights 

@ Shows coils, structure and mechanical 
equipment 

@ Photographs of actual installations 


The Marley Company, Inc., Kansas City 15, Kansas 


Please send me without obligation Bulletin DC-50 on the 
complete line of Marley DRICOOLERS. 


Natural Draft Counter-Fiow 


AUGUST 1950 


4 
if 
2 
on dry cooling equipment... 
| | 
4 
at 
| 
| j Address — 
7 
‘ 
3 


| How to Get 
og 
rom your equipmen 
in every field report they get more work done in 
gf less time at lower cost with equipment powered by General Motors 
Diesel Engine-Torque Converter units. 
* ’ LOGGING—Powered with GM Diesel T The combination of a GM Diesel engine with an integrally built 
torque converter and fluid coupling provides a compact power unit 
.&§ which makes available maximum engine horsepower and torque 
F regardless of the speed of the load. It delivers high torque for start- 
; ing heavy loads and automatically shifts to fluid coupling when load 
‘ ) requirements equal engine torque. Gear shifting is cut to a minimum 
—often eliminated. Smooth transmission of power through a fluid, 


protects both engine and driven machinery from sudden shock 
loads—prevents engine stalling under any load condition. 


These efficient Diesel Engine-Torque converter units are avail- 
able with 3-, 4-, and 6-cylinder engines, Twin 4 and Twin 6 multiple 


pal engines, rated at 64 to 294 B.H.P. See your GM Diesel distributor 


of 24-page illustrated catalog giving full details 


on design, operation and of “The NEW : op i ati 
ators Gene or write us for further information. 


DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES . .. Up to 275 4. P DETROIT 28, MICHIGAN MULTIPLE UNITS... Up to 800 #1. P. 
GENERAL MOTORS 

DIESEL BRAWN WITHOUT THE BULK 
| 
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' LOCOMOTIVES — Repowered with GM Diesel HOISTING— Converted from steam to GM Diesel EARTH MOVING —Two 190 H. P. GM Diese! i 
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The De Laval “Puri-Filter” — centrifuge plus filter — has now 
been on the scene approximately three years. The numerous 
installations made during that time now give ample proof that 
the basic idea behind the “Puri-Filter” is correct. Centrifugal 
force and micronic filtration can do a more thorough job of 
cleaning diesel oil than any other device in existence, and better, 
in fact, than either centrifugal force or filters by themselves. It 
is economical, too —the centrifuge relieves the load on the filters 
and lets them remain in service longer. 


The De Laval “Puri-Filter” removes the materials that cause 
ring sticking, sludging and coking. Dirt, water and colloidal 
carbon are all promptly separated out of the oil, which is left 
clean and clear in color, and ready for indefinite re-use. 


THE DE LAVAL SEPARATOR COMPANY ; 
165 Broadwey, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St, San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


LAVAL 
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Ross Research Reduces Size-Cost 
Requirements For Many Installations 
For years, one of industry’s most widely used, re- 
movable bundle exchangers, Ross Type CP now 
offers still more heat transfer capacity without 
increase in size. 

As a result, it is possible in many instances for 
a smaller, less costly exchanger to handle a volume 
formerly calling for a larger unit. 


MORE TRANSFER SURFACE — 

INCREASED TRANSFER RATE 

A new tube layout, incorporating an added circle of 
tubes close to the shell (in the space so frequently left 
open in conventional designs) not only increases sur- 
face, but improves flow characteristics. Moreover, new 
techniques achieve closest possible clearances with ut- 
most accuracy and uniformity, adding substantially to 
heat transfer rate. 


LOW FIRST COST— QUICK DELIVERY 

Add savings in space and cost, to the already well 
known benefits of low purchase price and quick de- 
livery made possible through standardization and 


Tube Joints 


stocking of parts, and it’s easy to see why Ross Type 
CP, now more than ever, is industry's leading remov- 
able cube bundle type exchanger. 


FREE CATALOG 


Get details on these and other famous Ross 
features such as easy-to-clean, straight tube 
design . . . wide latitude of connection loca- 
tions . . . ease of installation . . . in new 
file-size Bulletin 2.1K 1. Write. 


Ross HEATER & MPG. Co., INC., Div. of American Radia- 
tor & Standard Sanitary Corp., 1425 West Ave., Buffalo 13, 
N. Y. In Canada, Horton Steei Works, Limited, Fort Erie, Ont. 


EXCHANGERS 
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These “Cats” get Longer Life 


Panhandle Refining Co., Wichita Falls, Texas. 


Engineered Air cuts refiners’ costs 


EFINING petroleum, just as the term implies, means getting 
rid of impurities. Even the catalytic compounds have to be kept 
clean and that meant frequent replacement of catalysts . . . expensive 
but necessary. 

Engineers reasoned a good way to stop contamination of costly 
catalysts was to catch dirt at the start—capture it at the air intake. 
Because AAF makes every kind of air filter, expressly for particular 
air cleaning problems, those catalysts have longer life now. In the 
picture above you see AAF Type OCH on the job. Six units in the 
housing behind those weather louvres maintain a strict “keep out” 
attitude toward air borne dirt. Filters can be taken out, cleaned 

quickly and replaced. 
The catalytic process functions better with clean air. The catalytic 
HERE’S A QUICK TEST IN GOOD compound stays in service far longer, saving dollars for the refiner. 
AAF equipment can be on the job for you. Why not call in the air 
MANAGEMENT FOR YOU experts, let AAF find a “profit in the air” for you. Just write to the 


Where can you stop a dollar loss? Is dirt in address below. 
your engines, in your plant, on your product, 
costing you money? Check up right now. 
See how you can profit from clean air. AIR FILTERS 
AND DUST CONTROL EQUIPMENT 


merican ye Litter 


COMPANY, INC, 
408 Central Avenue, Louisville 8, Ky., In Canada: Darling Bros., Lid., Montreal, P. Q. 
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T 
“§ Peak production . . . without worry of breakdown due to friction and Y L - 
Ty wear .. . is made easier with Tycol high quality greases. | 


Made to “absorb punishment” without thinning down and dripping, 

Tycol greases avoid wasted lubricant, lost bearings and unnecessary SS 

down-time. These ultra-safe lubricants keep bearings . . . gears . . . 

shafts . . . friction-free and cool. They are available in grades with the INDUSTRIAL 

proper “* PENETRATION” needed to give power a chance to produce LUBRICANTS 

with a minimum of waste. 

Call your nearest Tide Water Associated office. Let them suggest the Boston e Charlotte, N. C. « Pitts- 

Tycol grease best suited to your needs . . . and remember, Tycol green —. eg gp ee 

cast greases are made from high quality cylinder stock and well refined San Francisco e Toronto, Canada ' 

neutral oil, with a minimum of soap — 2 maximum of oil . . . more a 

efficient lubrication per pound of grease. TIDE W. “e 
assoc 


17 BATTERY MEW + 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ “LUBRICANIA™ : 
This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- : 
tions of the basic tests used to determine important properties of oils and greases. For your 


free copy, write to Tide Water Associated Oil Company, 17 Battery Place, New York 4, N. Y. ce 
REFINERS AND MARKETERS OF VEEDOL — THE WORLD'S MOST FAMOUS MOTOR OIL a 
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This Power Plant Will Pay For Itself in Two Years 


In May 1949 a new Missouri generating plant went 
into service with three Dual Fuel Superior engines. 
This new power plant replaced a steam turbine 
system of the same kilowatt capacity that was only 
1] years old. Yet the new system saved $10,000 in 
its first four months of operation. 

BUT that's only the beginning of their savings. Within 
the next few months pipeline expansion will make 
notural gos available. And when hooked-up, it will 
only be necessary to push a button on the engine 
to switch from oil to gas or gas to oil. This use of gas 
will about double the savings on power, according 
to the plant's chief engineer. 

Present plans call for adding a fourth Dual Fuel 


Sup 


“DIESELS 


Superior. And when the new unit is placed in 
service, the plant's rate of savings will increase to 
the point where its entire cost will be paid off in 
less than two years. 


One of our representatives con give you all the 
details on this and other Superior Diesel installo- 
tions. Chances are, he can help you accomplish the 
same results. Just write and tell us when he should call. 
Or, if you prefer, send for our new, fully illustrated 
booklet, Superior Diesel for Stationary Application. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plent end Genera! Seles Office: Springfield, Obie 


AuGUST 


| 
| 
: 
ar 
4 
| 
‘ 9 


Why the LK-FIN Exchanger 


1s more effective... more compact... more economical 
for lube oil and jacket water cooling 


‘ 
= 


the benefit of this development as applied to lube 
oil and jacket water coolers. 
The result . . . more effective heat transfer be- 


When cooling apparatus was first applied to 
Diesel engine lube oil and jacket water more than 50 
years ago, the coolers were of the traditional type . . . 


a bundle of conventional bare tubes within a shell. 
That was the only kind of cooler known in those days. 
But since then, many major improvements have 
been made in heat transfer apparatus. One of the 
most important of these developments has been 
FINNED heat transfer surface . . . that is, tubes 
with fins attached to the outside. These fins greatly 
increase the external heat transfer surface, thereby 
permitting a considerably shorter tube to perform 
the same cooling effect that requires a much longer 
bare tube. 
Griscom-Russell has pioneered in the develop- 
ment of finned type heat transfer equipment for 
almost 20 years. Now Diesel engine users can have 


cause of the finned tubes . . . a more compact cooler 
because of the more effective heat transfer surface 

. a more economical unit because of the shorter 
tubes and shell. 

The LK-FIN Cooler has many additional advan- 
tages, too. The tubes are free to expand and con- 
tract. An outside packed gland at. the floating end 
permits detection and elimination of leakage. Tube 
interiors are readily accessible at the stationary end 
without disconnecting piping. The coolers are built 
as stock units. 


Complete description, specifications and prices 
will be sent without obligation. 


THE GRISCOM-RUSSELL CO., 285 Madison Ave., New York 17, N. Y. 
GRISCOM-RUSSELL 
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DELCO-REMY 


THE DIESELS 


GM Diesel mobile power- 
plant with Delco-Remy 
cranking motor. 


DIESELS THE JOB 


Mobile powerplants for circus lighting and for numerous 
other applications are now largely Diesel-powered. 


On the Diesels, as in the application shown, you'll usually 
find Deleo-Remy electrical equipment. 


Diesel plus Delco-Remy is a combination well known for 


reliable performance. 
DELCO-REMY—A UNITED MOTORS LINE 


Available Everywhere Through DIVISION, GENERAL MOTORS CORPORATION 
UNITED MOTORS DISTRIBUTORS ANDERSON, INDIANA 


DELCO-REMY «© WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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FULTON pioneers 


PUSH-BUTTON 
DUAL FUEL 


, change-over by remote control... 
without missing a beat or leaving your seat! 


Now you can switch even the biggest Dual Fuel FULTONS 
up to 4000 HP from either fuel to the other: 


@ not in 8 to 10 hours, but two seconds...no interruption in 


service 


@ not by costly adjustments, but by pushing a button right in 
your office (or at multiple control points anywhere in the plant) 


And that’s not all! In case of emergency, 


@ FULTON Duol Fuels AUTOMATICALLY switch to oil if the 
gas line pressure drops! 


*U. S. Patent 2,509,960 


These yeors-cheod odvoncements, added to traditional 
FULTON fuel ond maint y. confirm FULTON’S 
progressive leadership in the Ovol Fuel field. Write today 
for full information. 


FULTON IRON WORKS COMPANY _ swat toms 14 missoum Mew orrict: 02 WALL STREET, NEW Yorn 5 
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Slim chance, now, for diesel failure 


@ When peak loads demand its 
use, this auxiliary Diesel engine 
must deliver power without fail at 


erators, therefore, were concerned 
about continuous trouble from 
sludge, varnish, and stuck rings. 

Conventional and detergent- 
type lubricants tried in the Diesel failed to remedy the 
troubles. A Standard Oil lubrication specialist suggested 
the engine be switched to STANDARD HD Diesel Oil, a truly 
heavy-duty lubricant in which effective detergent qualities 
and high oxidation resistance are combined. 

STANDARD HD has now been used in the auxiliary en- 
gine since January 1946. Ring sticking and deposit trou- 
bles have been completely eliminated. Cylinder wear and 


1950 


oil consumption have each been 


reduced to a minimum. There have 
STAN DAR HD been no power failures due to lu- 


a midwest hydro-electric plant. Op- ; react vase 


‘Diesel Oil 


brication difficulties. 

The STANDARD HD qualities that 
solved this lubrication problem will 
reduce maintenance and boost the 
reliability of your Diesel engines. 
These superior lubricating qualities have proved them- 
selves again and again in all types of Diesel engines under 
the most severe conditions of operation. A Standard Oil 
lubrication specialist will be glad to show you typical case 
histories. 

Arrange for his visit, now, by writing to: Standard 
Oil Company (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


STANDARD 
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: Who Started Engine Builders 
Using ALUMINUM? 


You did. Engine builders turned to aluminum when you and thousands of other 

diesel users demanded lighter, smaller, more powerful diesels. With aluminum, 

they have the weight of super-charger housings, crankcases and frames. In 

moving parts—like pistons, connecting rods, super-charger impellers—they 

d lessen vibration and lower inertia with aluminum. And save still more weight. 

How was size reduced? By helping engines work harder. Aluminum lets 

pistons and rods move faster. Pistons and heads of aluminum can soak up the 

extra heat of higher mean effective pressures and piston speeds. Another way of 
saying aluminum makes engines lighter, smaller and/or more powerful. 


Then consider aluminum bearings. Solid metal. No hard backing to score 
expensive shafts. They rate highest in fatigue strength—highest in thermal 
conductivity—highest in strength at elevated temperatures. Additive oils don’t 
corrode them—no inhibitors needed. 

1 All of which adds up to more availability—better performance when you 
make sure your engine builder uses aluminum liberally. 


IF YOU BUILD DIESEL ENGINES... 


Alcoa supplies engine builders with semi-finished parts from 5 modern 
foundries, 2 forge shops, 2 die casting plants. Alcoa researchers have 
) worked with engine builders for the past 25 years in developing lighter, 
| smaller, more powerful diesels. For comp information, write: 


ALUMINUM COMPANY OF AMERICA, 2101H Gulf Bldg., Pittsburgh 19, Pa. 


CRANKPIN BOX CONNECTING ROD COVERPLATE TRANSMISSION HOUSING 


HYDRAULIC COUPLING 


CRANKCASE 
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Looking inte one of the test cells from the central observation 
reom in which all conditions of the test are controlled. 


Here, in the world’s finest supercharger test laboratories, 
Pesco engineers are daily searching for new ways to 
increase the flexibility and performance of gasoline and 
Diesel engines without increasing their weight 
and size. 
In these supercharger laboratories in the new Pesco 
plant are all the facilities and equipment that 10 years 
*of research and experience have shown to be necessary 
and desirable for the continued and expanding develop- 
ment of superchargers, and for investigating super- 


chargers on teat. From these tests have come the facts that mean in- 
creased performance, better acceleration and more 


reserve power under all conditions of engine operation 
. . . facts that mean as much as 45 per cent MORE 
POWER from the same engine. 

For the complete story of what B-W Superchargers 
can do for your Diesel or gasoline engine, write today. 


BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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IT’s POWERE 


FAIREAI KS- MORSE 


Newest additions to the menheaden fleet, the 
White Gold and sister ship Block Gold,are powered 
by 375 hp. Fairbanks-Morse Model 31's—durable, 
efficient promise of long, low-cost and profitable 
operation. Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE, 
a@ name worth remembering 


DIESEL LOCOMOTIVES AND ENGINES ELECTRICAL MACHINERY 
PUMPS + SCALES + HOME WATER SERVICE AND HEATING EQUIP. 


Is easier to service, 

more power per pound! 
Here's the new Model 49—20 to 150 hp. marine 
engine. The Model 49 is built of lighter, stronger 


alloys, packs more power in less space. integral 
cylinder head and liner assembly is removed as 
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GAS ENGINE COMPRESSOR UNITS 


10, 


opuCcTS CO. 


CLEVELAND 
¥ OF 


HYDRAULIC GOVERNORS 


Regulate the Speed of These 


1600 H. P. CLARK BROS. 
METAL PR 
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STONE 


Harrison heat exchangers answer the 
requirements of all manufacturers 
of Diesel equipment. For Harrison 
coolers are designed, tested and pro- 
duced by experienced personnel— 
who use the most modern equip- 
ment and are backed by years of 
time-tested know-how. 


iN’ No stone is left unturned to meet the 
exacting needs of our customers. 
Our production facilities are the 
largest in the country—our design 
and engineering staff has long 
specialized in soiving heat transfer 
problems. And we maintain an ex- 
perienced field organization to help 
our customers get the most out 
of their installations. 


For complete details write or call us. 
We stand ready at all times to 
answer your heat transfer problems. 


HARRISON 
HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, N. Y. 
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v4 LONGER BEARING LIFE 


V HIGHER PERFORMANCE STANDARDS 


-MOGUL 


~COPPER ALLOYS 


Investigate the advantages of superior 
bearing performance available through 
our exclusive method of sintering cop- 
per lead alloys. 

In this process each tiny particle of 
powder is a true alloy of the desired 
proportions of copper and lead. In 


the finished bearing this process has 
created a known and controlled grain 
structure, of exceptional purity, with 
excellent lead distribution and with no 
segregation. Its ductility and strength 
are superior to cast materials of com- 
parable analyses. 


A request on your letterhead will bring 
a copy of our illustrated technical bulle- 
tin describing the development of this 
improved alloy made possible through 
powder metallurgy. We believe you will 
find it a worthwhile addition to your 
reference file. 


FEDERAL-MOGiJL CORPORATION, 11039 Shoemaker, DETROIT 13, MICH. 


FEDERA| 


sueeve 


~ 


Over 50 Years of Continuous Bearing Experience 
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REPORT 


COM Ot RR 
Californie. Zophup 
SERVICE din. Francisto-, babe. Sake 
FIRM Unilorn R G. 


Only 0.002 inch cylinder wear in 14 million miles! 


515,720 MILES WITHOUT REPLACEMENT of a single part 
was the record for all 48-cylinder assemblies in a 
"California Zephyr" diesel locomotive when this one 
was pulled for inspection. Lubricated with spe- 
cially compounded RPM DELO Oil R. R., the engines 
stay in continuous service a full million miles with- 
out time off for overhaul! 


NO RING TROUBLE or lacquer deposit problems have been 
encountered in this long service, as this unretouched 
photo of the piston indicates. © The cylinder "miked" 
only 0.002 inch taper and 0.0005 inch out of round. 


Cc 


WRISTPIN BUSHING IN PERFECT CONDI- 
TION! Measurement proved the bush- 
ing was still "standard" after the 
more than \ million miles of serv- 
ice! RPM DELO 011 R. R. will not cor- 
rode silver bushings. All parts were 
put back in service. 


Trademark “RPM DELO” Reg. U. 8 Pat. OF 


“STANDARD on COMPANY oF CALIFORNIA Sen Francisco 


“THE CALIFORNIA OIL COMPANY © Barber, NJ. 


“THE CALIFORNIA ZEPHYR," new streamliner with Vista- 
Dome cars, runs daily both ways across the continent. 
Only 3 diesel locomotives keep it on schedule be- 
tween San Francisco and Salt Lake. 


How RPM DELO Oil R. R. prevents 
wear, corrosion, oxidation 


A. Special additive provides metal-adhesion 


qualities .. . keeps oil on parts whether 
hot or cold, running or idle. 


B. Anti-oxident resists deterioration of oil 
and formation of lacquer . . prevents 
ring -sticking. Detergent keeps parts 
clean. . . helps prevent scuffing of cyl- 
inder walls. 


C. Special compounds stop corrosion éf any 
bushing or bearing metals and foaming in 
crankcase. 


FOR MORE INFORMATION about this or other petro- 
leum products, or the name of your nearest distrib- 
utor, write or call any of the companies listed below. 


| DARD O11 COMPANY OF TEXAS Pese, Texas 
CALIFORNIA COMPANY © Denver, Coleredo 
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Walseal’ products 


and be certain 


DISTRIBUTORS 


—the FACTORY INSERTED Ring insures FULL PENETRATION 
of the Silver Alloy ...a perfect joint 


Today, contractors ... builders... archi- 
tects are using brazed connections, in 
ever increasing numbers on their brass 
and copper pipe runs. However, they 
must be certain that the correct brazing 
alloy is used; that the joint has penetra- 
tion of alloy up the shoulder of the fitting. 

That’s why more and more are turn- 
ing to Silbraz® joints made with Walseal 
valves, fittings and flanges which assure 
the proper amount of alloy with no waste. 
They know that the finished joint not 
only will withstand hydrostatic pressure, 
but it will also withstand terrific impact 
and vibration — in fact, no correctly 
made Silbraz joint has ever been known 


to creep or pull apart under any pressure, 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


IN PRINCIPAL 


CENTERS 


shock, vibration or temperature which 
the pipe itself can withstand. 

Furthermore, it is a relatively simple 
operation to make a Silbraz joint — no 
heavy scaffolding need be erected . . . just 
cut the pipe, flux, assemble, then braze, 
following the technique recommended by 
the Walworth Company. A silver braz- 
ing ally — FACTORY INSERTED — 
in each port flows out when heated with 
the oxyacetylene torch, making a joint 
that is stronger than the pipe itself ...a 
one-hand operation, with the mechanic 
out of the path of the deflected heat — at 
all times. 

For full information about Silbraz joints made 
with Walseal products, write for Circular 
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KOPPERS PISTON RINGS 


New 
Cooper-Bessemer 
V-Design Engine 


Arizone Edison's new power 
plant of Yumo features this 16- 
cylinder, 3400 hp. Cooper- 


ping 
of 3375 kw. 


Used in the New Cooper-Bessemer 


V-Design Engine 


Koprers American Hammered Piston 
Rings, made of the new special alloy iron with Porous 
Chrome plated cylinder contacting surfaces, play a big 
part in the successful operation of Cooper-Bessemer’s 
new 16-cylinder Gas Diesel Engine, now running at 
capacity 24 hours a day in Arizona Edison’s new plant 
at Yuma. Diesel manufacturers depend on Koppers 
for piston rings that deliver more power over a longer 
period of time! Plant engineers everywhere report 
better cylinder protection . . . Jess cylinder wall and 
ring groove wear . . . jJower maintenance costs. . . in 
Diesels equipped with Koppers Pis- 
ton Rings! Check up on your Diesel 
operating costs today. . . and next 
time you overhaul, specify Koppers! 


Koppers Other New Piston Ring Materials Give 
New, Longer Life to Engines! Koppers K-Spun is an en- 
tirely new type of cast iron for rings, made by an exclusive centrif- 
ugal casting process, which forms graphite into large nodules 
instead of fine flakes. Koppers K-Spun Piston Rings are 100% 
stronger, 50% more elastic, four times more shock resistant than 
ordinary ring material . .. guaranteed not to break in installation 
or in service! For gasoline and Diesel engines (up to 1214“). 
Koppers Porous Chrome Rings reduce cylinder wall wear 50% or 
more by actual test! The famous Van der Horst Plating Process 
provides a porous chrome surface that distributes oil for better 
lubrication during break-in, and wears down to perfectly seated 
solid chrome that gives up to twice as much service between 
overhauls! For gasoline and Diese! engines (on specification). 


Koppers Complete Engineering Facilities Are at 
Your Service. Koppers has the largest, most modern, most 
completely equipped piston ring plant in the world, manufacturing 
rings of all types, sizes and specifications! Whatever your piston 
ring problem may be, we're equipped to help you solve it. Write 
for information to: Korrers Company, Inc., Piston Ring De- 
partment, 1538 Hamburg St., Baltimore 3, Maryland. 
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A Reputation 


for DEPENDABLE, PRECISION WORKMANSHIP / 


URING the past half-century Erie Forge 

has built a reputation for dependable, pre- 
cision workmanship. This period of time has 
seen many changes in the diesel industry .. . 
new designs, methods and materials. And 
during that same period Erie Forge has kept 
abreast of new developments . . . constantly 
striving to maintain or improve its high level 
or precision workmanship. 


ERIE CRANKS. 


One control—one responsibility is the watch 
word at Erie Forge. From the raw material to 
the finished crank the work is under the watch- 
ful eyes of our engineers whose job it is to see 
that every finished product conforms to the 
high standards of Erie Forge craftsmanship. 


Consult with our engineers. Together we 
will find the right answer. 
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in this 65-ton Plymouth industrio! switcher, as in other | ives 


PLYMOUTH 


d by Fate-Root-Heoth, 


in the 12 to 70-ton class, you'll find Twin Disc Hydraulic Torque Converters . . . fluid power to eliminate 
rough starts, to handle more cors per day, and handle them cheaper. 


S-m-o-o-t-h-l-y . . . s-m-o-o-t-h-l-y . . . 
that’s the way powered equipment 
picks up under full load when the 
engine delivers its power through a 
Twin Disc Hydraulic Torque Con- 
verter. There’s no gear-shift guess- 
work: the Torque Converter offers an 
infinitely variable number of gear ra- 
tios automatically. Under starting or 
stall conditions, it multiplies engine 
torque as much as five times to increase 


Twila Disc 


J 


tartscHere 


tractive, hoisting, or other effort. 

On this 65-ton Flexomotive Plym- 
outh industrial locomotive a 16,000 
series Twin Disc Torque Converter 
was specified to assure smooth, unin- 
terrupted acceleration—output torque 
automatically adjusted to load require- 
ments—eliminating the use of heavier, 
more expensive diesel-electric units. 
A planetary transmission with high, 
low and reverse is coupled with the 


Torque Converter to comprise the 
entire transmission. 

This smoothness, this automatic se- 
lection of the right gear ratios, means 
more work done, longer equipment 
life. That's why more and more equip- 
ment manufacturers are switching to 
Twin Disc Hydraulic Torque Con- 
verters (Lysholm-Smith type) —avail- 
able in 40 to 1,000 hp capacities. 
Write today for Bulletin No. 145-C. 


Clutches & Hydraulic Drives 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Ilinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES NEWARK + MEW ORLEANS SEATTLE TULSA 
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It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle—U.S.A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype . . . and to atomic energy and its un- 
told potentialities. 

% Since 1900 we have increased our supply of machine power 414 times. 

%* Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 

¥ Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet ..« 

€& Since 1900 we have cut 18 hours from our average work week—equivalent to 
two present average workdays. 

How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 


THIS IS THE MIRACLE OF AMERICA .. . it’s only beginning to unfold. 


Published in the public interest by: 


Editor—DIESEL PROGRESS 
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Westinghouse 


Tough load problem solved 
with Westinghouse A-C Generators 


A large western cement plant needed generating units 
to supply its power requirements including a 1000-hp 
motor, Starting motors this size puts a heavy load on 
the generators . . . causes considerable voltage drop. 
But, voltage drop had to be minimum. Consequently, 
standard generating units couldn’t do the job. The 
diesel manufacturer—supplier of the complete unit— 
asked Westinghouse to build special generators to 
handle the job. The results are pictured above—another 
successful Westinghouse A-C Generator installation. 

This example shows the problem-solving ability 
Westinghouse offers in building special generators for 
unusual applications, 

Make certain you get the benefit of Westinghouse 


engineering on your next equipment. Power Apparatus 
Specialists—in principal cities—will help you select 
and apply the right equipment to the job. Consult 
them for any present or future plans. 

Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21572 
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LESS BLOW-BY 
MORE POWER 


LOWER FUEL E 
REPAIR BILLS 


re your diesels sluggish? . . . Maintenance costs high? Sludge and 
varnish are probably the root of the trouble. 


You'll find Sinclair Gascon Oil HD makes short work of sludge and varnish. 
It is made to keep diesel engines clean and working smoothly. Its natural 
solvent properties are enhanced by detergent-dispersant additives to keep 
rings, valves, pistons, and other vital parts free from deposits and gums. 
Other additives increase resistance to oxidation, wear, corrosion and foaming, . : . 
‘Gascon Oil HD enables rings to provide a positive seal for full power output. One of the new gion? diesel locomotives of the Texos and 

Pacific Roilway Co. that ore giving Texos ond Lovisiona first- 
Gascon HD helps cut maintenance and down-time, too, because cleaner Ola, 
engines mean longer life for bearings, pistons, rings — and fewer overhauls. American roilroeds. 


[This year — get cleaner engines and more power with Sinclair Gascon Oil HD. 


Wournearest Supplier of Sinclair Products will gladly arrange for lubrication counsel, or write to Sinclair Refining Company, 630 Fifth Ave,,N.Y.20. 
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Petter Diesels at pound- 
devalued prices are 30% to 
40% lower in cost. Now you 
can purchase world-famous 
Petter Diesels at prices com- 
parable to gasoline engines. 


When you compare 


operating economy... 


Petter is 


The operating cost of Petter 
Diesels is surprisingly low at .43 
Ibs per H.P. hour... they actually 
run at %4 the cost of gasoline 
engines. 


When you compare 
ruggedness... 


Petter is 


All over the world, Petter Diesels are 
noted for their dependability and long 
life. They are ruggedly built; direct 
injection ; 4-cycle operation. Drive can 
be taken at full speed from either end 
of crankshaft, or at half-speed from 
camshaft. Petter Diesels require a min- 
imum of maintenance, make for greater 


customer satisfaction. 


When you compare cost... 


Petter is Preferred! 


Petter Model AV: 1 and 2 
cylinders, giving 5 and 10 hp 
at 1500 rpm. Starts instantly, 
effortlessly; runs smoothly, 
dependably. 


By every measure... 


Petter is Preferred! 


Petter Diesels are ideal for 
Compressor Drives, Pumping 
Units, Road Rollers, Tractors, 
Stone Crushers, Concrete 
Mixers, Saw Benches, Refrig- 


eration Machinery and virtu- - 


ally every application where a 
dependable source of economi- 
cal power is needed. Petter 
diesels available in sizes from 
5 H.P. to 36 H.P. Other ABOE, 
Inc. diesels up to 2,000 H.P. 


(Engines from 5 H.P. to 36 H.P.) 


Up to 1,500 Petter Diesels are produced weekly. This is your assurance of 
prompt delivery by ABOE, Inc., a continuous supply and minimum prices 
made possible by mass production. A closely knit network of competent and 
responsible Petter distributors throughout the United States insures service 
facilities and parts at correspondingly low cost. Petter sales and service agents 
in 83 countries throughout the world maintain service for your products 
overseas. Complete information and prices on Petter Diesels gladly sent you 


upon request. 


ABOE, Inc. 
Petter Engine Division 
57 Park Avenue, New York 16, N. Y. 


Please send me without obligation complete in- 
formation and prices on the Petter Diesel. Horse 


power required... 


You are cordially invited to visit the 
ABOE booth (International Amphi- 
theatre) at the Chicago International 
Trade Fair, August 7th thru 20th. 


57 PARK AVENUE 


NAME_ 
ADDRESS_ 
TYPE OF BUSINESS____ 


NEW YORK 16, N. Y. 
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Gulf Dieselmotive 


helps insure cleaner engines, 
lower maintenance costs in towboat Diesels 


(Above) The towboat Freedom, owned and operated by the 
} Keystone Division, Dravo Corporation. (Right) The Gulf 
Lubrication Engineer, shown with the Chief Engineer, checks 
on the performance of Gulf Dieselmotive Oil in her two V-type 
500 hp Diesel engines. 


You'll get better lubrication with Gulf Diesel- 


—extends the period between overhauls. 


3 motive in engines that require a detergent-type Here’s an important plus value to the user of 
; oil! Gulf Dieselmotive Oil: the cooperative services b 
Solvent refined from quality crude stocks, Gulf of a trained Gulf Lubrication Engineer. He will j 
\ Dieselmotive Oil contains a highly effective de- be glad to help you solve any lubrication or main- ss 
tergent for best results in towboat service. It helps tenance problem. Write, wire, or phone today and . 
| keep oil rings sludge-free, prevents ring sticking ask a Gulf Lubrication Engineer to call. : 


Gulf Oil Corporation - Gulf Refining Company 
GULF BUILDING, PITTSBURGH, PA. 
Sales Offices - Warehouses 
Located in principal cities and towns throughout 
Gulf’s marketing territory 
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NEW DIESEL FERRY FOR MICHIGAN 


The Traditional Great Lakes Steam Powered 


Habit Broken by the New Ferry for Mackinaw City 


HE diesel-powered double-ended ice break- 

ing automobile ferry which is now being 
built for the Michigan State Highway Department 
by the Great Lakes Engineering Works, River 
Rouge, Michigan, will relieve a severe trafhe bottle- 
neck in the Great Lakes area. This ferry has been 
a major objective of State Highway Commissioner 
Back in 1923 


through an 


Charles M. Ziegler for several years. 
the Michigan Highway Department, 
initiated an 


Act of the State Legislature, automo- 


bile ferry service linking state highways of the 
Upper and Lower Peninsulas of Michigan be- 
tween St. Ignace and Mackinaw City by a 7-mile 
direct water route across the Straits of Mackinac. 
The Highway Department started this service on 
July 31, 
Ariel, which was purchased for $10,000 and re 


modeled at a cost of $9,000. Capable of carrying 


1923, with the small wooden steam ferry 


but 20 vehicles per trip, the Ariel carried a total 


of 10,351 vehicles in the five months of operation 


By WILL H. FULLERTON 


during the first year. The immediate popularity 
of this State Highway Department Ferry Service 
indicated the need for greater capacity and two 
additional ferry boats were purchased from the 
U. S. Government, which had used them for port 
Seaboard during World 


on the Atlantic 


Renamed the 


service 
War IL. 
City, 


service 


Ignace and Mackinaw 


these two steam ferries were continued in 
1940, 


government service through sale to the War De 


until when they were returned to 


partment. The Ariel proved unsuited to the rough 


weather of the Straits and after a few vears was 


taken out of service 


The consistently rapid growth of the cross-Straits 
necessitated further enlargements of the 
In 1928 the 


put into service and that year the number of ve 


trath« 


ferry fleet. Straits of Mackinac was 


hicles carried by the service passed 100,000. By 


1936 over 200,000 vehicles were being carried 


VIEW, OE-PROPOSEDJICE 
AUTOM OB Lek FERRY, FO 


STRAITS ‘OF, MACKINACTS 
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across the Straits and that winter the ice breaker 
Sainte Marie was chartered from the Mackinaw 
Transportation Company and year round service 
was initiated. The Sainte Marie, up to the present 
is the only vessel available to the highway 


The rest of 


time, 
ferry fleet equipped for ice breaking 
the fleet has been tied up from December 15 to 


about April 15 each year. However, when the 
Sainte Marie is out of commission temporarily for 
anv reason, the Chief Wawatam, also owned by 
the Mackinaw Transportation Company, is avail 
able subject to priority of railroad requirements. 
The Chief is also used to augment the fleet during 
i, Labor Day, and the 


Iwo converted Great Lakes 


peak periods around July 
deer hunting season 
car ferries, now the City of Cheboygan and the 
with a total capacity of 203 
fleet in 1937, 
Three 


City of Munising 


were added to the when trafh« 
274,000 


other car ferry, now the City of Petosky, was pur 


cars, 


reached vehicles years later an 


MICHIGAN « * 
HIGHWAY, DEPARTMENT * 


“CHARLES M ZIEGLER 
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chased, reconstructed and added to the fleet, and 
in 1941, the last pre-war year, traffic reached nearly 
373,000 vehicles. Along with the present fleet, 
suitable dock facilities at Mackinaw City and St. 
Ignace were developed. These, with the four fer- 


ries, represent.a capital outlay of over $2,500,000. 


Cutting fares by 50 per cent in 1933, initiating ex 
pensive winter service in 1936 and expenditures 
for boats and docks cause the Ferry Service to lose 
money each year since 1937. Deficits were made 
up by transfers from the State Highway Fund. 
Fravel restrictions during war years caused a drop 
in ferry trafhe to 105,000 vehicles, but following 
the war the service rapidly increased in popularity. 
During 1947, 501,109 vehicles and 1,396,487 per 
sons were carried. In 1949 vehicular trafic had 
increased to approximately 606,000 cars and 
trucks. Besides a steady rapid annual growth, 
holiday and hunting season trafhe peaks have also 
caused problems for the State Ferry Service. On 
July 2, 1949, the service set a single day record of 
6,068 cars handled. 


As early as 1946 it was recognized that additional 
ferry service was needed and that the next vessel 
added to the fleet should have ice-breaking facili 
ties. Plans and studies were started in 1947 for 
such a vessel and after rather extensive and de- 
tailed study of all factors involved, bids were re 
ceived in October, 1949, on three alternate types 
of propulsion—oil-fired steam Unitlow, diesel-elec- 
tric, and diesel direct drive with electric couplings. 
The contract for the new diesel direct drive pow 
ered ice breaking ferry was awarded to Great 
Lakes Engineering Works on the basis of its alter 
nate bid of $4,314,600 against its bid of $3,972,000 


for the steam Uniflow. The lowest diesel electric 


bid was $4,557,000. The vessel was designed by 
the Great Lakes Engineering Works to meet re 
quirements established by the Highway Depart- 
ment. This company has acted as both shipbuilder 
and designer for the department throughout most 


of the period since ferry service was initiated. It 


Charles M. Ziegler, Michigan State Highway Com- 
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had previously built one ef the ferries now in 
operation and has fitted and modified others of 
the fleet which were previously railroad and car 
ferries before their purchase by the Highway De- 
partment for this automobile trafhce service. The 
new ship will be a steel, double-ended craft with 
twin screws at each end, strengthened for ice. 
Length overall will be 360 feet, molded beam 73 
feet, 6 inches, and depth to the spar deck 43 feet, 
1 inches. It will be built under special survey of 
the American Bureau of Shipping for the ice- 
breaking service on the Great Lakes that was pre- 
viously furnished by the railroad car ferry and 
more recently assisted by the U. S. Coast Guard 


ice breaker, Mackinaw. 


A hull form suitable for navigation in ice was 
adopted. Sections are well rounded and water- 
lines show few parallel areas. Scantlings are extra 
heavy in order to withstand the shock and impact 
of operation in heavy ice. Heavy panting frames 


are fitted at each end of the ship. The total in- 


stalled maximum shaft horsepower will be 9,300. 
This will be equally divided between the four pro- 
pellers. It is anticipated that full power on all 
screws will only be used in the most severe ice 
conditions. For other open water service sche- 
dules can be maintained with reduced power, 
using two engines each way. Professor Louis A. 
Baier, Chairman of the Department of Naval Ar- 
chitecture and Marine Engineering, University of 
Michigan, was retained as owner's consultant in 
the design of the ship and selection of its propul 
sion system. Model tests of the vessel will be con- 
ducted by Professor Baier in the University of 


Michigan testing tank, the wheels of his design. 


Factors which influenced the decision to use direct 
diesel drive propulsion were more complex than 
those commonly encountered in marine practice. 
\ dual purpose ship was required. It was to be 
fitted with high power for ice breaking, yet it had 
to be economically operated in open water with 
but a fraction of its total installed power. The 
vessel is double-ended, permitting operation in 
either direction. There were other service condi- 
tions governing design of the ship and its pro- 
pelling machinery. It would be underway in open 
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water for very short runs. A large portion of the 
scheduled time for each trip would be taken up 
by loading, unloading, or maneuvering in and out 
of slips. The propulsion machinery would have 
to be extremely flexible in order to adjust the 
operating schedule to fluctuating trafhe loads. 
Summer week end and holiday trafhc is extremely 
heavy. Service at such times must be faster than 
it is on week days when the burden is compara- 
tively light. Above all else, a vessel was desired 
that would satisfy these requirements at minimum 
annual expense for operation and fixed charges. 
In this respect the diesel direct drive showed de- 
cided advantages over other propulsion systems 


submitted for the new ferry. 


A detailed schedule of operation for the proposed 
ship, based on an extensive trafhc survey, was sup- 
plied to the Great Lakes Engineering Works. This 
outlined various seasonal operating conditions, 
number of trips per day, ship speeds, lay time, 
auxiliary electric load, and heating loads. There 
was also included information showing anticipated 
traffic to be handled by the ship for different pe- 
riods in the year. With the basic design of the 
ship completed, relative operating costs of three 
proposed propulsion systems were calculated on 
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the basis of the Highway Department's operating 
schedule. These operating costs were predicated 
on guaranteed fuel and lube oil consumptions, 
anticipated maintenance, fixed costs and charges, 
and operating personnel. Professor Baier, after 
weighing and evaluating these factors in the light 
of his extensive marine experience, said: “The 
conclusions from the detailed studies which 1 
made of the operating cost for the vessel indicate 
a substantial saving for direct diesel drive as com- 
pared to reciprocating steam propulsion and die- 
sel-electric drive. This annual saving through the 
use of direct diesel drive, including insurance and 
depreciation, will in less than seven years offset 
the lower initial cost of the steam propulsion sys- 
tem—the initial cost of the diesel-electric drive 
being higher than the diesel direct drive.” 


Propulsion engines finally selected for the new 
ierry were four Nordberg direct-reversible marine 
diesels. They are 8-cylinder units of 21-14-inch 
bore by 31-inch stroke. Each of these engines de- 
velops 2,360 bhp. at 165 rpm. Of the 2-cycle, port 
scavenging, solid-injection type, they will be fitted 
with attached engine-driven scavenging blowers. 
Each engine will drive a single propeller through 
an electric coupling. The electric couplings on 
each propeller shaft provide a number of operat. 
ing features particularly desirable in ferry service. 
They act as clutches, permitting each individual 
engine to be disconnected from its propeller shaft. 
This facilitates maneuvering and allows forward 
screws to windmill when the vessel is being pro- 
pelled by two after screws with the forward en- 
gines dead. When the vessel is working in heavy 
ice, they prevent transmission of shock torques 
from propellers through lineshafts to engines. 
They also help to contain torsional vibration criti- 
cals of the propulsion system within reasonable 
limits. Considerable speed reduction, as in dead 
slow operation with low power input, can be ob- 
tained by slipping the couplings. With propul- 
sion engines working at 100 rpm., the propeller 
speed can be varied between 20 and 100 rpm. as 
desired. The couplings also allow application of 
almost instantaneous high torque, which might be 
required when attempting to free a jammed or 
frozen propeller. 


The coupling has an inner squirrel-cage member 
bolted to the crankshaft flange. An outer salient 
pole field member is bolted to the propeller shaft 
flange. There is no physical connection between 
these two elements. Torque is transmitted across 
the 14-inch radial air gap between the inner and 
outer members by means of magnetic flux. Field 
current is supplied to the outer member through 
slip rings from 125-volt dc. generator sets. The 
coupling operates in a manner similar to that of 
a squirrel-cage induction motor. Torque trans 
mitted varies as the relative slip between the inner 
and outer members. Normal slip at full torque 
is 1.6 per cent and each coupling requires ap 
proximately 26 kw. of excitation. Control of the 
propulsion engines is effected from two central 
control stands. One stand in the after engine 
room controls the two engines at that end of the 
ship and their electric couplings. The other stand 
in the forward engine room controls the two bow 


engines and their couplings. Operating signals 


AuGuUST 


are transmitted from both pilot houses to control 


stands by conventional engine room telegraphs. 
It is interesting to note that although this is a 
double ended vessel, one end is arbitrarily desig- 
nated the bow and the other the stern. These are 
clearly marked by label plates at strategic points 


throughout the ship. 


All engine room auxiliaries and deck machinery 
will be driven by electric motors. Current for 
auxiliary power and services will be supplied by 
three Nordberg engine-driven generating sets. 
Engines for these sets will be of the 4-cycle super 
charged type. They will be 7-cylinder units, each 
rated at 560 bhp. at 720 rpm. Cylinders will be 
%-inch bore by 1114-inch stroke. Each engine will 
be directly connected to a 385-kw., 230-volt, 3- 
phase, 60-cycle generator with direct-connected ex- 
citer. Individual lube oil sumps, pumps, coolers, 
strainers and filters will be provided for each of 
the four propulsion diese! engines. Two jacket 
water cooling systems will be provided, one for 
each pair of propelling engines. One jacket and 
one lake water pump will be mounted on a sub- 
base with a common driving motor. There will 
be three such sets provided, two as main units, 
with the third as a standby. The lake water suc 
tion will normally be taken from a system com- 
posed of 12 connections spaced along bottom of 
the ship. Each of these will be provided with a 
steam thawing connection. In the event they 
should become plugged with ice, the space be 
tween the ship's shell and tank top under the 
engine rooms may be used for recirculative cool 
ing of lake water for use in the heat exchangers 
for jacket water and lubricating oil. Jacket water 
from auxiliary engines in use is circulated through 
the two main engines that are stopped. These 
two stopped main engines thus act in effect as 
radiators, cooling the jacket water and keeping 
the main engines warm for future use. Circula 
tion of the auxiliary engine jacket water to either 
pair of stopped main engines is manually con 
trolled by valves in the piping, which includes all 
three auxiliary and the four main engines in a 
circuit. Both lubricating and fuel oil systems will 
be provided with necessary centrifuges, heaters, 
strainers and filters. A 250 psi. starting-air system 
with motor-driven compressors and suitable re 


ceivers will be installed. 


Final plans for the new ferry show a vessel de 
signed for the carriage of about 133 automobiles 
and 650 passengers. It is of steel construction 
throughout, with 12 transverse water-tight bulk 
heads. These will be spaced so that the vessel will 
not sink or capsize with any two compartments 
flooded. Shell plating seams and butts will be 
welded. Frames will be connected to shell plating 
by rivets. The shell will be bossed out around 
propeller shafts where these extend outboard of 
the hull. The sewage disposal system of the ves 
sel provides for chlorination of effluent and steam 
heat sterilization of solids. Soil mains of the ship 
discharge into either of two valved raw sewage 
tanks selected for use by the operating engineer 
The effluent overflows from the raw sewage tank 
in use into a two-compartment chlorination tank 
automatically operated and controlled for pre 
determined periods of chlorination circulation 


and disposal. Solids remaining in the raw sewage 
tank in use are steam heated to 160°F. while 
being recirculated and then pumped overboard 
in midstream. Periods of recirculation, frequency 
of disposal and alternation of the two raw sewage 
tanks are manually controlled. Passenger accom 
modations and observation rooms will be pro- 
vided in a steel house above the car deck. On 
the deck over this house will be pilot houses and 
berthing accommedations for the crew. Two stacks 
will contain mufflers and air intake arrangements 


for the engines. 


The operating schedule of this vessel as established 
by the Highway Department calls for a wide range 
of power and speed. Mid-week operation in the 
summer season will be maintained with two en 
gines delivering a total of 2,060 shp. For week 
ends, holidays and the hunting season, a total of 
4,120 shp. will be required from two engines, 
Under extreme ice conditions, the total of 9,300 
shp. on all four screws may be needed. To satis 
factorily handle the large diesel ice-breaker ferry 
now under contract, as well as the present end 
loading boats, a new end loading dock will be 
constructed at both St. Ignace and Mackinaw City 
The dock on the Northern peninsula will be con 
structed about 11, miles south of the present docks 
in St. Ignace and will shorten the route from 714 
miles to 6 miles. This will cut down travel time 
but still provide protected docking facilities in 
side of Point St. Ignace and open up trafhe in the 
town. The new diesel ferry represents the latest 
step taken by the Michigan State Highway De 
partment to constantly improve communication 
between the Upper and Lower Michigan Penin 
sulas. This vital link is an incalculable boon to 
thousands of vacationists and travellers in this 
recreation area of the United States who enjoy the 


relaxation of a water trip 


G. M. Foster, bridge engineer of Michigan State 
Highway Department. 
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West Coast Fast Freight, Inc.’s, Kenworth truck with Buda diesel. 


DIESEL TRUCKS GALORE 


Five Widely Different Applications 
of Diesel Trucks Now So Extensively 
Used Throughout the Country. 


Houck Transport Co., Billings, Mont., Interna- T. J. Carter, Fleet Supt., Interstate Motor Lines, and 
tional Harvester tractor-truck with Buda diesel. son standing on Buda diesel powered Kenworth. 
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GMC diesel truck (one of 5 like this) hauling 24-ton load of rice from Codora, California, drier to Rice Growers Association of Cali- 
fornia mill at Sacramento. One of some 30 modern dryer-bin-warehouse plants that handle the Sacramento Valley rice for the 
grower. It permits direct combing of rice with short harvest seasons, high quality product and big advance in rice farming. 


20 YEARS TRACTOR FARMING 


Boeger Boys Started with Cletrae Gas Power in 
1930 for Orchard Work: Switched to Diesels in 
1937 fer Rice. Prunes and Beef Cattle: Six Units 


HE Boeger Brothers—August and “Ed” —have 

been doing some ingenious mechanized 
farming up in Butte County to attract the writer's 
eye every time he drives up the Sacramento Val 
ley to see what is doing that is new. The boys 
are “typical California ranchers” in that they are 
able to solve their problems as they come up by 
inventing or adapting new or old machines when 
they can't buy a machine already built to do the 
job. August Boeger started as a Cletrac dealer 
fruit farmer back in 19380, when he got out of the 
university. “I learned enough about the Cletrac 
and its Hercules engine to service and keep it 
working,” replied August when seen on his ranch 
above Gridley and almost within sight of the 
United States DA Rice Station at Biggs. “Natur 


ally, by the time I learned all about this line of 


On Job Make Big Cuts in Costs. 


By F. HAL HIGGINS 


tractors, I figured I might as well take on the 
dealership. So, | have farmed and acted as dealer 
on the Cletrac that finally became the Oliver in 
recent years. It has helped both our farming and 
the fitting of the Oliver line initio Sacramento 
Valley farming where it had never made much 
headway in earlier years though quite popular in 
smaller farming areas in Coastal and Southern 
California.” Here is what the Boeger brothers 
are farming this year; 1,500 acres in farming ope 
rations; 1,000 acres in rice, which is 20 per cent 
off from last year's record crop; 300 to 400 acres 
in summer fallow; 40 acres in ladino clover; 40 


acres of kafir corn. 


To show the swing to post-war deflation of the 


cash crops and the trend to more grass crops to 


rebuild the war spurred soils, the Boegers have 
150 beef cattle. The tractors the Boegers have 
bought, rebuilt and used, as recalled by the 
brothers, start with the comparative little gas 
crawler of 1930, which put in fine service in 
getting the orchard and field crop work done 
from its start in 1930 to the arrival of the first 
Cletrac diesels with Hercules engines in 1937. 


That first Cletrac 30 diesel is still on the ranch 
as a stand-by engine in case of emergency in a 
heavy crop season, says Boeger. It was used stead- 
ily for eight years on the ranch. “We next bought 
a bargain diesel from Zumwalt, Cat-Deere dealer 
at Colusa. This was a Cletrac that had been 
through a fire and would have been junked in 
ordinary times. By purchase of a few parts and 
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careful rebuilding it was o.k. and has done as 
good a job farming as any. That was in 1940, 
when World War II was already under way for 
Europe and demand for tractors and farm ma- 
chines was stepping up. By 1943, war was on in 
full blast and diesel wactors were worth their 
weight in gold. The diesel crawlers by this date 
were doing herculean work at plowing, disking, 
shaking prune trees, levelling land, etc. 


“We started in rice farming and kept at it 
through war and up to this time. With about 
$100,000 tied up in rice equipment, including pot- 
hole drier, combines, diesel tractors, etc. we ex 
pect to stay with rice as our main crop. The 
line-up of our diesels as we go into the 1950 crops 
are: 6 diesels each with Hercules XFE engine 
in it; one Allis‘Chalmers HD10 with G.M. diesel 
engine. The reason for the off-line diesel is that 
it was war surplus and we could get it at a bar 
gain when we couldn't get anything else. Two of 
the Cletracs (Olivers now) are the new type FDE 
models, made during and after the recent war. 
What does a diesel tractor mean in farming? The 
writer knew from his years with Caterpillar and 
contacts with International, Allis-Chalmers, Cum 
mins, Buda, Waukesha, G.M., Fairbanks Morse, 
Deere, Massey-Harris, White, Mack, Enterprise, 
Union, Adis, P. & H., Sheppard and Cooper-Bes 
semer in logging, transportation, road building 
and farming what a lift had been given the buyers 
of both portable and stationary power. Agricul 
ture on the West Coast, where the diesel has be- 
come standard equipment for the farmer and 
rancher, has had its greatest advance in the his 
tory of cultivated food production. The univer. 
sity-educated Boegers know and appreciate this. 
Said the younger brother: “It takes but half as 
much fuel in a diesel as we used in a gasoline 
tractor. The fuel costs but half as much as gaso 
line, roughly, as we get it for 11 cents now where 
we used to get it for 7 cents. Our fuel bill is down 
to 25 per cent for diesels compared to the pre 
diesel days of tractor farming. When you look 
back at those old crawlers and the fuel, greases 
and oils they used, you can see what a load that 


change took off the farmer's back.” 


Boeger’s diesel Cletrac rigged up to shake 
prunes off the trees at harvest time saves 
a lot of time and labor, but Boeger has 
still more ambitious plans for his diesels 
at prune harvest time. He plans to rig 
them up to shake the trees and catch the 
falling fruit on sheet metal wings on the 
tractor to roll them into boxes to e'iminate 
picking up off the ground. 


W. C. Railing, general contractor, special- 
izes on my pavements, crushed rock 
sand fill material. Here his Cat diesel 
urader is landscaping around the Bay les- 
Joost Rice Drier and Bins at Woodland, 
Calif., job that firm of contractors is 
putting up for a group of rice growers. 


Celery has received a big step-up in Cali- 
fornia farming, fitting into rotations with 
sugar beets, lettuce, ete., to help balance 
the farming program under pressure by 
vitamin-hungry « rs. The tractor 
and motor truck fit into the transport 
scheme beautifully. One of the first Her- 
cules diesel powered Cletracs in Boeger's 
territory. 
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W. T. Crowe, General Manager, Detroit Diesel Engine Division 
of General Motors and the company’s new 6-110 diesel engine. 


A NEW, compact, light weight diesel engine, 
now being manufactured by Detroit Diesel 
Engine Division of General Motors, promises the 
economy and efficiency of the diesel in scores of 
applications where such power could not be used 
before because of size and weight. The new en- 
gine, designated the “110” because of its 110 cubic 
inch displacement per cylinder, is a 6-cylinder 
2cycle unit rated at 275 horsepower. Developed 
through five years of research and testing, the 
“110” is built to meet the higher power require 
ments of large earth-moving vehicles, general in 


dustrial, oil field and marine equipment. 


The engine made its debut in the recently intro 
duced Budd diesel rail car, known as the “RDC,” 
where its compact design permitted two power 
units with hydraulic drive to be mounted under 
the car floor. Two of these new GM diesel 
equipped RDC’s went into service recently on the 
New York Central's Boston and Albany railroad, 
one has been delivered to the Western Pacific, 
three to the Chicago and Northwestern, and _ six 
more are on order by the Pennsylvania-Reading 


Railroad for operation out of Camden, N. J. 


W. T. Crowe, general manager of Detroit Diesel 
Engine Division, reports that the engines in the 
firsts Budd RDC have performed brilliantly in 
more than 58,000 miles of successful demonstra 
tion runs. The engine has also undergone ex 
tensive testing in heavy off-the-highway vehicles 
and in U. S. Coast Guard vessels. “The new ‘110° 


engine,” Mr. Crowe says, “embodies the same ad 
vanced principles of high-speed, two-cycle design 
as the 71 Series, of which more than 45,000,000 
horsepower have been produced since 1937. Like 
the 71 engine, the new ‘110° combines the Amer 
ican diesel industry's highest power-per-pound 
ratio with smoothness and economy of operation 
and maintenance.” 


The horsepower rating of 275 at 1,800 rpm. is at 


40 


tained with a bmep. of 92 Ibs. per square inch. 
Bore is 5 inches and stroke 5.6 inches. Features 
include blower scavenging with a new and highly 
efficient gear-driven centrifugal blower furnishing 
considerably more air for the cylinder than is 
needed for combustion. Location of the blower 
at the rear of the engine, above the flywheel, not 
only offers the best possible connection to the 
main gear train, but also contributes to compact- 
ness. Ihe blower impeller is an aluminum alloy 
forging nine inches in diameter and is of the 
open type with radial vanes. A spiral air inlet 


helps maintain its high efficiency. 


GM _ unit injectors (one for each cylinder) pump, 
meter and atomize the fuel, and are easily re- 
moved for inspection or exchange. Cylinder block 
and head are one-piece castings, both being sym- 
metrical about a vertical plane between the No. 
3 and 4 cylinders. This symmetry allows the 
cylinder head and block to be reversed, giving a 
choice of rotational directions and making possible 
a variety of accessory locations to suit installation 


requirements, 


The engine is of rugged heavy-duty construction 
throughout. All wearing parts such as cylinder 
liners, bearings, valve guides and inserts are pre- 
cision parts and are readily replaceable, which 
adds to engine life and to ease of repair. Large 
main bearing and crankpin journals assure long 
bearing life. As an example of the heavy-duty 
design employed, the seven main bearing crank- 
shaft journals are of 4-inch diameter; the connect 
ing rod journals 314 inches. Use of a 1-5-3-4-2-6 
firing order, together with 2-cycle operation, as- 
sures a smooth running, well-balanced engine. 
Only two small crankshaft counterweights are ne- 


cessary, and these only to equalize bearing loads. 


The customary forced feed lubrication is provid- 
ed, with a gear-driven pump delivering 45 gallons 
per minute at 1,800 rpm. The oil gallery is a sep 
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arate tube cast in the cylinder block, eliminating 
long hole drilling operations. Oil pans have re 
movable bottom cleanout covers. Pistons are 
triple-cooled with water, oil and air. The “110” 
is offered (a) as a bare engine, (b) with full 
equipment for marine or industrial use, or (c) 
with special accessory arrangements for a variety 
of end products. Optional accessories, which may 
be powered directly from the gear train, include 
a hydraulic steering pump, an air compressor and 
a pump to circulate oil through a General Mo 
tors torque converter. The torque converter is 
designed specifically for the engine and installed 
as an integral unit at the factory for those appli 


vations where a fluid drive is advantageous. The 
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BRAKE HORSEPOWER 


General Motors hydraulic reverse and reduction 
gear is also available for marine applications. 


Industrial and marine sales and service of the new 
“110” engine will be handled in the United States 
by Detroit Diesel’s 184 established distributors and 
dealers and in Canada by the distributors of Gen- 
eral Motors of Canada, Ltd., Oshawa, Ontario. 
In all other countries, the “110” will be sold and 
serviced by distributors and dealers of General 
Motors Overseas Operations or by the 
Distributors Division of G.M.O.O. 


Foreign 


All power ratings are based upon an air density 
corresponding to the standard barometer of 28.25 
in. hg. at 1,500 feet altitude and an air tempera- 
ture of 90°F. 


ances, the rated power output whether maximum, 


To allow for manufacturing toler- 


normal or continuous is guaranteed within 5 per 
cent. The injectors will be adjusted to limit the 
power output of the engine to the normal or maxi 
mum intermittent rating as required. 


Continuous Rating—is the power rating for engine 
applications where steady “hour in and hour out” 
operation is required with constant loads of long 
duration. These applications include generator 


sets, Cotton gins, water pumps, etc. 


Normal Intermittent Rating—is the normal ca- 
pacity available for intermittent use. This is for 
applications such as rock crushers, oil field rigs, 
marine work boat engines, etc. 


Maximum Intermittent Rating—is an increased ca 
pacity for applications which require greater in- 
termittent power. This increase in power is 
achieved by a factory adjstment of the injector 
fuel output. This power is available for inter- 
mittent duty—subject to factory approval—for such 
applications as trucks, excavators, marine pleasure 


craft, etc. 
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Engine Model Number 


Engine 


Number of Cylinders 
Bore and Stroke 
Total Displacement 


CONDENSED ENGINE SPECIFICATIONS 


Marine 
62200 RA 
2 cvele 

6 

5x 5.6 
660 cu. in 


Maximum Rated BHP Basic Engine, 1800 RPM 
Normal Rated BHP Basic Engine, 1800 RPM 
Maximum Rated BHP with Standard Equip 


ment, 1800 RPM 


Normal Rated BHP with Standard Equipment, 


1800 RPM 


Continuous Rated BHP with Standard Equip 


ment, 1600 RPM 


BMEP, Continuous Rating, 1600 RPM 


Maximum Torque, 120@ RPM 

Rated BHP—Basic Engine 
Pleasure Craft, 
Work Boats, 1800 RPM 


Fan to Flywheel 
62500 RA 

2 cycle 

6 

5x 5.6 

600 cu, in 

275 

250 


254 
229 
186 


70 
834 Ib.s ft. 


The new General Motors 6-110 marine diesel is available in a choice 
of rotational directions and with a variety of accessory locations. 


Power Take-Off 
62400 RA 

2 cycle 

6 

5x 5.6 

660 cu. in 

275 


250 
254 
229 
186 


70 
854 Ibs. ft. 
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Late in June the Great Northern 
Placed Three New Diesel Driven Trains in 
‘Service Along Our Northern Border, 


By DOUGLAS SHEARING 
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HE Great Northern Railway recently placed 
into regular service three completely new 
streamliners on fast schedules after exhibition 
tours of their routes. Two, both christened the 
International, went on the 155-mile run Hetween 
Seattle, Wash., and Vancouver, B. C. The third, 
the Red River, now opertes on the $20-mile route 
between St. Paul-Minneapolis, Minn., and Grand 
Forks, N. D. 


The five cars in each train were built by American 
Car and Foundry Company and the 2,000-hp. 
single unit diesel-electric locomotives were con- 
structed by Electro-Motive Division of General 
Motors Corporation. The /nternationals are the 
first modern streamliners placed in regular ser- 
vice into Canada. Each will complete one and 
one-half round trips daily, increasing departures 
from Seattle and Vancouver from two to three 
daily and reducing running time to 3 hours and 
55 minutes—a slash of 35 minutes from present 
schedules. Each /nternational has seating capacity 
of 180, not including room for 24 in the cafe. 
Each train has a mail-baggage car, two coaches, a 


cafe-coach and a parlor-lounge car. 


The Red River likewise has a faster schedule than 
any other offered previously on this route. De- 
parture from Grand Forks is now in the morning. 
Returning, the train leaves the Twin Cities in late 
afternoon. Time between Grand Forks and Min- 
neapolis is 6 hours, with 30 minutes more for 
St. Paul. The Red River seats 200 passengers, not 
counting coffee shop and table dining space for 
21. The five cars include a mail-baggage, three 


coaches and a cafe-parlor car. 


Passenger-carrying cars have air conditioning 
equipment of the Frigidaire electro-mechanical 
type with an 8-ton unit. ‘Trane Company evapora- 
tive condensers are located under the car. Condi 
tioned air is forced through aluminum ducts and 
fed through Anemostat’s and Pyle National Com 
pany’s multi-vent air distribution panels where 
desired. The Frigidaire evaporator unit is located 
above the ceiling. Mail-baggage cars are not air 
conditioned, but suitable cooling fans are pro 


vided in the mail compartment. 


Coaches are constructed with a main compartment 
approximately 53 feet in length, with a seating 
capacity of 60 persons utilizing Heywood-Wake 
field's Sleepy Hollow type seats with rotating 
frames and reclining adjustable backs. The Sleepy 
Hollow seats have adjustable footrests, chrome 
plated kickplates and foam rubber-filled cushions 
and backs. Four of the seats on each side of each 
end are covered with Goodall Sanford Super 
Needlepoint of chamois color, while the remain 
ing seats have a covering of Goodall Sanford Vel 
point with a special design on a green background. 
The men’s lounge is located at the vestibule end 
of the car and has two washstands, a dental bowl 
and a sofa upholstered in brown Tolex, a sup 
ported vinylite. Shaving mirrors and other con 
veniences are provided. The toilet is a single 
compartment with a door into the lounge. The 
women's lounge is located at the opposite end of 
the car and also has two wash basins and mirrors. 
Vanity tables, each with an individual mirror, 
have tan linen Formica tops and vanity chairs up 


holstered in a pastel rose leather. 
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DIKSEL MINER 
STICKS ITS | 
NECK OUT! 

Future Oil Supply in Sight 
From U.S. Bureau of Mines ‘ 
Oil Shale Demonstration ‘ 


Plant. Diesel Telescopic Lift 
Permits Easy Scaling of 
Headings and Walls. 


By F. HAL HIGGINS 


~ 


WO schools of thought are still battling for 
‘oom attention on their theories as to how 
long the United States supply of oil will last to 
power our domestic and war machines that ad- 
vance and maintain our American way of life. But 
old Uncle Sam some years ago decided to go 
ahead and assure this essential fuel for our futur, 
for a long, long time in spite of what may or may 
not be hidden in liquid form beneath the earth's 
crust. Your Old Reporter recalls being in Denver 
about four years ago when the Bureau of Mines 
of the U. S. Department of the Interior ofhcially 
opened its oil-shale demonstration plant near 
Rifle, Colorado. The Denver newspapers and the 
high politicians of United States and state gov- 
ernments were throwing quite a party for the 
event. We recall glancing up from our Denver 


Post between breakfast grapefruit and bacon 


courses at the Brown Palace hotel to study the - 
faces of the who's who of the event 2s they die These men are the Wagner brothers; hence, the the demands on the machine nicely. Listen to q 
cussed the big event of that day. Time has name “Wagnermobile” as a trade handle on all the sales manager, James ]. Foreman, of Mixer : 
marched om since that opening of the plant to the machines they turn out. The Wagners’ “Tow mobile Distributors, Inc., describe the new ma 2 
demonstrate that oil could be processed from the ermobile” caught the attention of the engineers chines he sent to Colorado for this special work: 4 
shale rock running through great areas of the on the Bureau of Mines plant and they soon got “We have only two of these diesel units in opera ’ 
Rocky Mountain States. Just how far they have 

: ; - around to ordering a couple of special jobs to tion in the United States, and these were made : 
gone in working out processes that will make it reach into the air 62 feet. The unit is powered by special for the Department of the Interior, Bureau 


possible for commercial oil producers to take over be t 
The unit is shown 


two Hercules diesel engines, which seems to answer of Mines, at Rifle, Colorado. 


the idea and integrate it into the oil industry is 
not quite clear to the writer from this point. An- 
other war would be certain to make the research 
and development work at Rifle important enough 
to enlarge. The oil is there and can be got out at 
a price now. But a couple of new pieces of revo- 
lutionary equipment that developed on the Pa 
cific Coast to meet demands for fewer ladders 
came to the writer's attention recently when he 
was in Portland, Oregon. Such a revolutionary 
plant as this new oil-shale installation at Rifle. 
was bound to call for some new machines not yet 
on the market. Fortunately, out at Portland, 
where the logging industry has developed as 
rugged and inventive a set of men as can be 
found on the face of the globe, a group of 
brothers has been developing portable “tower 


mobile cranes” and a whole line of portable 


equipment to speed construction and cut costs 
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in the illustration. This unit was equipped with 
a Hercules motor, and from what we can learn 
through the Bureau of Mines, both units that were 
manufactured for them are performing very satis- 
factorily. We have manufactured other units with 
diesel motors but these have been for export.” 


How these two machines work on their mining 
job is told in the following: “The new lift was 
built in response to the government's need for a 
mobile scaffold that would allow men to work at 
heretofore inaccessible high sections in the mine. 
Built on the well-known Wagnermobile tricycle 
chassis, the new piece of equipment has been de- 
signed for maneuverability when either raised to 
its full height of 62 feet or compactly folded down 
to a mere 12 feet 8 inches. The hoist while nested 
is only 20 feet in height and will extend to 62 feet. 
A safety feature of the lift is a remote control 
lever which enables workers to lower themselves 
as they work or in case of emergency. This unit 
has a powerful 92-hp. diesel engine and is hy- 
draulically operated with the exception of the 
cables which lift and lower the hoist. The new 
unit has great possibilities for use in shale-rock 


~~ 


Photos by U. 8. Bureau of Mines. 


mining, shipyards and building projects, wherever 
mobile scaffolding is required. The new platiorm 
lift is ideal for boring and scaling down high 
ceilings and walls. It is also well designed tor 


floed-light maintenance 


“The present system of mining consists of ad 
vancing a top level or advance heading 27 fees 
high by 60 feet wide,” says Emery M. Sipprelle 
Chief, Oil-Shale Mine Branch, Bureau of Mines 
“The advance of the top level is followed by two 
benches each 22 feet high. The overburden is 
supported by 60-foot-square pillars left in a check 
feet 


erboard pattern. The roof and pillars are 27 
high as the top level is advanced; they increase to 
19 feet high as the middle level advances and to 
71 feet when the bottom level advances. The 
portable telescopic platform is so designed that 
it may be used for inspection of the roof and 
pillars and scaling off loose rock from any level 
of the proposed mine structure, Figure | shows 
the machine at work on the top level for scaling 
the 27foot-high headings. Figure 2 shows it at 
work on the middle level in position to scale the 
foot-high pillar walls. Figure 3 shows the tower 
fully extended to 65 feet for scaling the surface 
cliff face. The same position would be used in in 
specting the roof and pillars of the bottom level 
where the roof would be 71 feet high.” 
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PIPELINE NEEDS TOUGH MACHINES- 


TOUGHER MEN! 


By JAMES JOSEPH 


Massed diesel equipment on main spread—here pipe is being asphalted and fiber-glass wrapped as side-boom tractors hold pipe suspended. 


_ come 1,600 miles out of Texas, bury- 

ing 650,000 tons of steel pipe behind you in 
one long, continuous grave. Ahead are big diesels— 
and plenty of them. Men of Spread One—who've 
nursed this line during four years of pipelaying, 
say if it weren't for the diesels they wouldn't be 
in the Arizona desert today—poised for the Cali- 
fornia border. For Spread One—the 350-man team 
which El Paso Natural Gas Company dispatched 
from Texas almost four years ago—the going has 
been tough. It’s been equally hard on some 300 
pieces of heavy duty equipment—a lot of it diesel— 
which has carried the line forward almost to Cali 
fornia. It's one of the biggest (30-inch diameter) . 
one of the longest (1,600 miles) gas pipelines in 
the United States—and one of the most rugged. 
At the California border it'll meet a 34-inch sec- 


tion which runs into the San Francisco Bay area. 
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Now Spread One is fighting desert heat, blasting 
winds up to 70 miles an hour, and heat that reaches 
115° to 120°F.—“on a cool day.” To see diesel 
equipment and the men who run it in action, 
Diese Procress Visited the construction site aj it 
moved forward a mile a day along a 60-foot wide 
right-of-way which bulldozers tore out of the coun- 
try from Texas to the line’s terminus. Back in 
Salome, Arizona—“where she danced” —El Paso set 
up shop, and as the line approached the town— 
driving through the Arizona deserts—they were pre- 
pared for the worst. Life of a diesel engine—or any 
other for that matter—is directly proportional to its 
air filters. Air filters are changed every day—on 
every rig. Lube oil is changed every 60 hours, 
which, considering the 10-hour working day, six 
davs a week, means every sixth day. After every 


day's operations, rigs are greased. Oil filters are 


changed at every oil drain. Fuel filters are cleaned 
or changed when they need it—about every four to 
five weeks. Many of the rigs never leave the field— 
which means that field maintenance shops, most of 
them portable, go right along with the equipment. 
Typical of mobile equipment is a gasoline-powered 
truck—with five grease tanks, feeding by reeled 
hose; a Kohler light plant for night operations; 
complete stocks of fuel and oil filters and air com- 


presse ows. 


Meanwhile, as his field crews spend most of the 
night greasing, changing oil and air filters, Van A. 
McDannell, master mechanic for Spread One, takes 
over equipment which has been hauled to the 
Salome shops. McDannell has devoted as much 
time keeping dirt and desert dust out of his en- 


gines—as repairing them. For instance, his shop 
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men build double manifolds out of blower heads, 
then mount an air cleaner on both sides. Typical 
is a series 671 GMC diesel, rated 200-hp., which 
has two newly installed RD-8 air cleaners. Usually 
all the shop has to do is replace the oil filter ele- 
ment during every oil change. 


Oldtimers, who should know, say the Arizona des- 
ert has never seen such a mass of mechanization. 
To really appreciate a pipelaying job of this size, 
you have to start where the desert leaves off and 
Spread One begins—and work forward maybe 25 
miles along the line—from crew to cew—from one 
piece of specialized diesel equipment to another. 
Pipeliners call their crews “spreads”—probably be- 
cause crews are spread out about a day's work 
apart. Way up front—breaking a way through the 
desert—are the diesel-powered ditching machines. 
There are three of them, costing $30,000 each, and 
powered by a Caterpillar 95-hp. at 850 rpm. diesel 
engine. On steep hills tractors act as brakes, pav- 
ing out cable to hold the ditching machines from 


running away. 


Behind the ditchers come wagon drill operators— 
punching blasting holes. Behind them, maybe two 
or three miles, are the blasters. From here, you 
drop back five more miles to where the main 
spread works. This includes bending the pipe to 
fit the terrain, welding it together, 60-foot sections 
at a time. Then the dope and wrapping machines, 
mounted on the pipe, swabbing it as it goes. And 
finally, the lowering-in crews—a day behind the 
dope teams. Following in the wake of this mechan- 
ized project are the shovel-bladed dozers, shoving 
desert sand and rock in over the 4-foot wide, 6-foot 
deep trench—burying the pipe behind the spread. 
Moving continuously along the 25-mile working 
area, stretched thinly along the 60-foot wide swath 
cut by dozers from Texas, are maintenance crews. 
There's a 4,000-gallon diesel tanker truck, watering 
the right-of-way to keep dust down. There's a 
1,500-gallon capacity fuel rig—which brings out the 
approximately 800 gallons of diesel fuel which the 


equipment burns daily. 


You've got to be young to handle 

a pipe-laying rig—and tough, too. 

Here a sideboom (diesel powered) 

operator talks over operations with 
boss James Lowry. 


Laying-in operation . . . lowering 
pipe into trench with a mass of 
diesel equipment. 
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Presently working the line are some nine TD-18 
International tractors, 84 drawbar power; eight 
sideboom tractors, TD-18; five Cletrac sideboom 
tractors, powered by Hercules 200-hp. ciesel en- 
gines; a wide assortment of pipe-handling equip- 
ment, the tractors being the most useful. There 
are Caterpillars, both tow and sideboom tractors, 
D-7, and an Austin Western Maintainer grader, 
with a UD-14 International diesel engine. 


For 30 miles north of the finished pipe, four 5-ton 
sections lie scattered, each 30 inches in diameter, 
and 60 feet long. These were high-balled from 
railheads, sometimes as far as 75-80 miles over the 
right-of-way, by diesel truck. Assistant Superinten- 
dent of Spread One, Jim Lowry, started out with 
the line when it left Texas four years ago. He, 
like about half of his crew, has stuck with it ever 
since. And they've worn out plenty of equipment 
along the way. “I've been pipelaying for a lot of 
years,” says Lowry—who is a veteran pipeline boss, 
although he’s only 30—“but this is as rough coun- 
try as I've ever pushed a line through.” Then he 


retracts his statements a bit. “Well, the roughest 
next to the wartime Canol project in northern 
Canada—there just wasn't anything rougher than 
a Canadian winter aboard a diesel tractor. It 
isn't how much diesel equipment you've got—al- 
though we've got plenty—it's how you coordinate 
it on your line,” says Lowry, who jeeps over 200 
miles a day—makes the complete circuit from be- 


ginning to end. 


In pipelining the breakdown of one crew can stop 
work along a 25-mile front. And when you're mov- 
ing a mile—or perhaps two miles a day—no slip-ups 
can be tolerated. That's the reason that a parts 
supply van—a converted army supply van and 
tractor to pull it—move right along with the spread. 
Three more supply trucks work from this van, 
carrying on-the-job mechanics to repairs along the 
line. Ten trucks and jeeps are radio equipped, 
with a main radio centered in the parts supply van. 
This radio relays field calls to more distant (up to 
75 or 80 miles) town headquarters—where the 
central garage and repair depot is. The main- 


Diesel-powered shovel at work over 
trench as James Lowry, boss of 
Spread One, checks operation. 


tenance shops work 16 hours a day—sometimes 24. 
To complicate maintenance jobs are long desert 
stretches. The way it works out of Salome is typi- 
cal. It’s about 130 miles from Salome, across the 
desert, to the next town. The pipe is being laid 
between, through a wide sweep of desert where 
Patton trained his desert tank crews. That's some- 
thing else diesel tractor operators have to watch— 
dud shells. A big sign warning, “ABANDONED 
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the 25-45 miles front you're working. The ditcher 
operators work from one town—since they're at the 
‘extreme front of the line. Dozer operators who 
cover the buried pipe—at the other extreme—work 
from another. That's the reason why greasing, 
oiling, and refueling crews often leave several 
days’ supply with one end of the line or another. 
Crewmen might not see one another for as long 
as a week. Meanwhile, as the Arizona desert north 
of Salome becomes burial ground for the biggest 
gas pipeline in the United States, there are some 
bright spots. Some crewmen, self-appointed min 
eralogists, have been following behind the ditch. 
ing machines and staking out claims. “Those big 
diesel ditchers,” one spreadman said, “are regular 
mobile prospectors,” and then he points to a pile 
of rock marking his silver claim. 


But if it’s been a rich strike for prospecting crew 
men, it’s been a bigger discovery for diesel repair 
men on the job. “We've run into about every 
maintenance problem you can imagine—a lot of 
them varying with the country. And most of the 
rigs we've got have been with us all through the 
four years.” 


* Sideboom diesel helps bend 


RANGE-—leave unfamiliar objects alone,” is good 
advice. But in the desert that applies to snakes, too. 


On a job where distances are 130 miles between 
towns, it's obvious that one maintenance station 


can't handle all the problems. Thus, as the spread 
moves out of one town, an auxiliary shop is set up 
in the next. Some crew members work from one 


town, some from the other—depending where along 
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THE ELIMINATION OF COMBUSTION KNOCK- 
TEXACO COMBUSTION PROCESS 


Presented at the Summer Meeting, SAE, 
June 4-9th, at French Lick Springs, Indiana 


By E. M. BARBER*, B. REYNOLDS+ and W. T. TIERNEY* 


ECIPROCATING internal - combustion en- 

gines and liquid petroleum fuels combine 
to form a power source that has had a tremen 
dous impact on our civilization. The past and 
present uses of this power source have increased 
the productivity of our agriculture and industry; 
increased the capacity, range and speed of our 
transportation, made our warfare more destruc- 
tive and even altered our daily personal habits 
and our way of living. It is characteristic of this 
source of power that its value depends directly on 
its ability to be used profitably by the greatest 
number of people to do the greatest number and 
variety of jobs. The statistics of the engine build- 
ing and fuel supply industries show that increas- 
ing numbers of people wish to utilize this source 
of power to do more and more of their work. 


As they are now constituted, the engines are 
rather selective in their fuel diet and they can use 
only a portion of the petroleum that potentially 
is available as liquid fuel. Furthermore, the eff- 
ciency with which the engines convert the heat 
energy of the fuel into mechanical energy is quite 
low, being about 10 per cent on the average when 
the engines are used at full load but only about 
6 per cent at the mean load of normal use. It is 
not uncommon, during its useful life, for an en- 
gine to consume fuel costing 10 to 20 times the 
original price of the engine. 


As a result of the importance of fuel utilization 
on the profitable use of this power source a very 
substantial portion of the industries’ research and 
development efforts has been directed toward in- 
creasing the efficiency of the engines and toward 
simultaneous increases in the quality of the fuel 
and in the proportion of crude petroleum that 
can be made into fuel. These efforts have been 
relatively fruitful and over a 20 to 30 year period 
they have resulted, on the engine side, in some 
20 per cent increase of efficiency which has been 
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obtained largely through increased compression 
ratio; more satisfactory spark timing; the burning 
of leaner mixtures and general detail refinements. 
In fuel processing this time period has seen an 
increase of some 60 per cent in the amount of 
fuel produced per unit of crude oil. This in- 
creased yield of fuel has resulted largely from the 
development of cracking and polymerization type 
processes which have contributed at the same time 
to the increases of fuel octane number that have 
made possible the increased compression ratio 
and improved spark timing of the engines. Lest 
our future use of these engines and fuels become 
expensive and restricted, it is important to make 
substantial strides in the direction that may be 
characterized as—more miles per gallon—more gal- 
lons per barrel—and in doing this we may be sure 
that we are tending toward the lowest possible 
power costs. 


The Texaco Combustion Process (TCP) is a 
method for operating the combustion phase of the 
cycle of a reciprocating internal-combustion en- 
gine so that knock does not occur regardless of 
the octane number of the fuel or of the compres- 
sion ratio or supercharge of the engine. TCP is 
relatively insensitive to fuel volatility and it read- 
ily handles fuels of a broad boiling range, such 
as 100 to 600°F. The features of TCP that pre- 
vent knock also allow a wide range of mixture 
strengths to be burned; this results in high efh- 
ciency at part load and in load control by mix- 
ture strength. TCP’s elimination of knock, its 
toleration of wide boiling range fuels and its abil- 
ity to burn lean mixtures makes it a basis for 
substantial improvements in the utilization of in- 
ternal-combustion engines and their associated 
liquid fuels to attain greater power per unit of 
engine size, more miles per gallon of fuel and 
more gallons of fuel per barrel of crude petro- 
leum. To realize these benefits, engines must be 
built to exploit one or more of the favorable fea- 
tures of TCP and this resolves itself into an ex- 
ploitation of the following features: 


'-FUEL SPRAY 

2-COMBUSTIBLE AIR-FUEL MIXTURE 
3-FLAME FRONT 
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(1) As the result of TCP’s knock elimination, 
compression ratio may be increased without re- 
gard for the octane number of the fuel. (2) As 
the result of TCP’s knock elimination, super- 
charge may be employed, in combination with 
high compression ratio if that is desired, without 
regard for the octane number of the fuel. This 
may be done, for example, with a small engine 
to reduce losses at the load of average use; with 
a larger engine to obtain torque variation with- 
out a complicated multi-speed transmission or 
simply to obtain high power from a given size of 
engine. (3) TCP’s ability to burn lean mixtures 
will result in a favorable part load fuel economy 
in almost any TCP engine application. (4) TCP’s 
ability to control load by mixture strength, with- 
out air throttling, makes it attractive for 2-cycle 
engines which have many desirable characteris- 
tics when the mixture strength method of load 
control can be employed. (5) A TCP engine can 
utilize fuels having no octane number specifica- 
tion and a broad boiling range. The yield of 
such fuel from most crude oils can be substantially 
greater than the combined yields of motor gaso- 
line, aviation gasoline and diesel fuel meeting 
current octane number, cetane number and vola- 
tility specifications. 


In an earlier publication, the concept of the 
Texaco Combustion Process was described and 
illustrated by preliminary experimental results. 
Since then engineering investigation of T'CP has 
been continued to identify more clearly the tech- 
nical factors involved in the design, construction 
and operation of TCP engines. As a result of this 
work, the important factors appear to have been 
isolated and engineering solutions have been 
worked out to deal with them. The present paper 
is intended to review the concept of the process; 
to outline the factors involved in TCP engine de 
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sign and construction and finally to illustrate the 
efficiency and performance characteristics that cur- 
rently are being obtained. 


Theory of the Texaco Combustion Process — The 
sequence of events that leads to the occurrence of 
knock in a conventional Otto cycle engine, that 
is, an engine operating with spark ignition and 
a premixed charge, is a convenient point of de- 
parture to describe the concept and theory of the 
Texaco Combustion Process. Figure 1 shows a 
typical plan view of the combustion chamber of 
an Otto cycle engine, with the piston near top 
center and the combustion in progress. A flame 
front has been established at the spark plug and 
it is burning into the combustible mixture, com 
pressing ahead of it the unburned portion of the 
combustible air-fuel vapor mixture. The air-fuel 
vapor mixture that will be burned last, the “end 
gas,” will be compressed to the greatest degree. 
Under the resultant “end gas” temperatures and 
pressures oxidation reactions occur which may 
lead to spontaneous ignition of the end gas. This 
spontaneous ignition has been identified as knock. 
Under engine conditions of end gas pressure and 
temperature, spontaneous ignition, or knock, al 
most invariably would occur if the end gas reac 
tions were allowed sufhcient time. However, the 
end gas may be consumed by the normal progress 
of the flame front before the end gas reactions 
reach the stage of spontaneous ignition and, in 
this event, no knock will occur. Thus, the occur 
rence or non-occurrence of knock may be likened 
to a race between the spontancous ignition reac- 
tions in the end gas and the normal progress of 
the flame front. 


In the study of spontaneous ignition reactions, 
three quantities are of major importance in char- 
acterizing the reaction of any given air-fuel vapor 
mixture. These are the pressure and temperature 
and the ignition delay, the latter being the resi 
dence time of the mixture at the conditions of 
pressure and temperature before spontaneous ig 
nition occurs. For a given mixture, the ignition 
delay time decreases exponentially as the pressure 
or temperature is increased. Typical ignition 
delay data are illustrated in Figure 2. An analogy 
between the trends of Figure 2 and the circum 
stances of Figure | can be drawn, if we interp» ct 
pressure and temperature in Figure 2 as end gas 
pressure and temperature and ignition delay as 
the end gas residence time at that particular pres 
sure and temperature. 


It is customary to think of pressure and tempera- 


ture as the cause, and of the residence time, prior 
to spontaneous ignition, as the effect. For the 


AUGUST 1950 


DIRECTION 
OF AIR SWIRL 


ER 9950 


« 


ae 
foot 
2 
250} j 
208 £200] 
° / 
° 4 
100} 
r=) % O CETANE 


FUEL - AIR RATIO 
FIGURE 5 

963 
present purpose, however, it is convenient to re 
verse this thinking to consider residence time as 
the cause and the pressures and temperatures 
that will produce spontaneous ignition within 
that residence time as the effect. With this re 
versal, we have a basis for understanding the 
concept of the Texaco Combustion Process, name 
ly to make the residence time of combustible mix 
ture so brief that spontancous ignition and knock 
will not occur at engine pressures and tempera 
tures. Figure 3 is a schematic illustration of the 
way in which the Texaco Combustion Process is 
carried out to eliminate combustion knock by re 
ducing the residence time of combustible mix 
ture at combustion chamber temperatures and 
pressures. Refcrting to the figure, the air in the 
combustion chamber is caused to have a swirling 
motion, and fuel is introduced into the combus 
tion chamber across the swirling air and in its 
downstream direction. A spark plug is located a 
short distance from the fuel nozzle, downstream 
from the nozzle. The first element of fuel that 
is injected mixes with the air as it travels toward 
the spark plug and the resultant mixture is 
ignited substantially as soon as it reaches the spark 
plug. The remainder of the fuel is injected con 
tinuously in to the swirling air and during this 
continuing injection a flame front is established; 
fresh combusiible mixture is formed continuously 
and fed into the flame front and combustion prod 


ucts are carried away from the flame front. It 
will be noted from Figure 3, that in addition to 
reducing the residence time of combustible mix- 
ture at engine pressures and temperatures TCP 
makes it possible to burn very lean overall air- 
fuel mixtures by terminating the injection before 
all of the swirling air has been mixed with fuel. 
It follows that high part load ethciencies can be 
obtained and that the engine power can be con- 
trolled by variation of fuel quantity without air 
throttling during operation 


Physical Apparatus and Typical Characteristics of 
the TCP Operation—Experimental apparatus used 
for one of the early trials of the Texaco Combus 
tion Process is illustrated by the photograph of a 
sectioned cylinder and by the plan view of the 
cvlinder, shown in Figure 4. The cylinder shown 
is of the four cycle poppet valve type, 34-inch 
bore by 41,-inch stroke; air swirl is induced by the 
shrouded valve and the spark plug is located ap 
proximately 30 degrees of arc downstream in the 
air swirl from the injector position. The cylinder 
shown was used in the earliest TCP experiments; 
a variety of cylinders of the same bore and stroke 
have been used in most of the development work; 
other cylinders both of the two and four cycle 
variety and ranging up to 6inch bore by 6-inch 
stroke also have been used. All cases have in- 
volved the following common features: a method 
for creating air swirl, the relative location of the 
injector and spark plug and a combustion cham 
ber shape that is essentially a figure of revolution. 
With the engine arranged generally as shown by 
Figure 4, the resultant operation is knock free re- 
gardiess of the octane and cetane numbers of the 
fuel and the operation also is relatively insensi 
tive to the volatility of the fuel. This freedom 
from the occurrence of knock, regardless of the 
octane or cetane number of the fuel, is illustrated 
by Figure 5, which shows curves of IMEP versus 
fuel-air ratio for five fuels which represent ap 
proximately the known extremes of octane and 
cetane numbers. All data illustrated in Figure 5 
were obtained during a single continuous oper 
ating period of the engine during which no ad 
justments were made except to change fuel quan 
tity as required to develop the curves and to 
change from fuel to fuel. The engine operation 
was at 1800 rpm., 10 compression ratio, 60 inches 
of mercury absolurce manifold pressure. As the en 
gine was changed from fuel to fuel there was no 
noticeable or measurable ditlerence except the 
slight power changes attributable to changes in 
the heating value of the fuels, Figure 5 also illus 
trates the ability to burn lean mixtures and to con 
trol load by mixing ratio only 


It has been of additional interest to investigate 
the operation of TCP engines over a wide range 
of operating conditions to obtain assurance that 
the knock elimination persisted to extremes of the 
conditions that ordinarily are conducive to knock 
and to investigate the flexibility and general 
operability of a TCP engine. As a point of de 
parture for these extremes, the commonest opera 
tion has been in the range of 1800 rpm., at 10 
compression ratio, 90°F. intake ait temperature, 
212°F. jacket temperature, 30 to 60 inches of 
mercury absolute manifold pressure on a 24 
octane number fuel having a boiling range from 
100 to GOO°F. S« of the more important ex 
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tremes of operating conditions are listed in Table 
1. Throughout these ranges of operating condi- 
tions knock free operation has been obtained. 
Furthermore, during accelerations, abrupt load 
changes, et cetera, it is possible to operate without 
spark or injector adjustments and the general im- 
pression is that of a very flexible operation. In a 
TCP engine, if the injection of fuel is terminated 
before a complete air swirl has occurred, only a 
portion or “patch” of the air will have been im- 
preganted with fuel vapor. The fuel-air ratio of 


bustion chamber pressures and temperatures. 
Practically, the necessary limitation of residence 
time involves a coordinated consideration of the 
relative location of the injector and spark plug; 
of the direction and character of the fuel spray 


with the spark plug located between 30 and 60 
degrees downstream of the injector. With the 
plug at 90 degrees, knock-free operation was box- 
derline and beyond 90 degrees knock occurred. 
While the injector-spark plug positions must be 
selected in accordance with the basic idea of lim- 
iting residence time these results indicate a rea- 
sonable latitude in the choice of location. 


B. Direction and Character of the Fuel Spray— 
Proper fuel-spray characteristics are also impor- 
tant in obtaining knock-free operation. Figure 7 
shows three sample stroboscopic photographs of 
sprays from different nozzles as observed five 
crankangle degrees after the beginning of injec- 
tion under engine conditions of air swirl and 
compression. Photograph A shows an unsatis- 
factory spray which penetrates so far and in so 
concentrated a beam that it has passed well be- 
yond the spark plug. By the time the combustible 


illustrates the coordination of these events. For 
knock-free operation a spark must exist at some 
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within the period designated as “spark tolerance.” 
This spark tolerance normally is from 15 to 30 
degrees of crankangle for engines equipped with 
a conventional automotive ignition system. Fur- 
ther consideration of Figure 8 supports an obser- 
vation that spark timing, within its tolerance, has 
a negligible effect on power output. In one case, 
where the start of the spark occurs prior to the 
onset of the ignition-tolerance period, ignition can 
occur at but one time—the time when the mixture 
reaches the plug. In the other case, where the 
start of the spark falls within the ignition-toler- 
ance zone, the timing of ignition depends on 


Elements Controlling the Efficiency of a TCP 
Engine—The TCP engine operation would have 
little more than academic interest if it were not 
capable of producing acceptable levels of efficien- 


and of the relative timing of injection and igni- | cy. The elements of the Texaco Combustion Pro- 

tion. It has been desirable to define the limits of cess that eliminate combustion knock do not auto- 

residence time that permit knock-free operation $6 Poon semay matically lead to good efficiency unless other con- 

4 in these specific terms. = ditions are satisfied as well. Efficiency as used here 

~ 4} is not only the efficiency with which the engine 

. A. Relative Location of Injec tor and Spark Plug— 8 BETTER SPRAY uses its air and fuel but also that with which its 

; As the distance between the injector and spark 2» SHAPE displaced volume is utilized. More efficient use of 

plug Is Ine reased a larger patch of mixture is built a ; displacement can be taken advantage of either as 

‘ up nyse san an 7 place, until finally the My higher engine power or as smaller engine size 
yatch becomes so large that in some remote - ° - - c i i i i 

why elements that affect the breathing capacity of the 


tolerance.” If the spark has died out before this a0 OF INJECTION 
f EFFECT OF SPRAY DIRECTION ON TCP ENGINE period commences, the engine will either misfire aa. 
OUTPUT or fire by compression ignition, depending upon 
; the quality of the fuel. If the spark does not start Sf #°* % 
5100 + until after this period has passed, the patch of or ’ . 
combustible mixture will be so large, and accord. ame 
3 ingly the residence time so long, that the occur- 
90 rence of knock will be dependent upon the octane 9 
value of the fuel as in a carbureted engine. To wor 
80 avoid these conditions or, in other words, to oper- 
-10 +5 +10) ate on the Texaco Combustion Process, it is neces SOF /—.s00 CONSTANT INAECTON 
sary that the start of the spark be somewhere 4 


ed and knock occurs. Experiments have demon- 
strated that knock-free operation may be obtained 
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time during the period desiganted as “ignition 
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MIXTURE REACHES PATCH ATTAINS ane 
the patch will depend on the mass rate of air SPARK PLUG CRITICAL SIZE spark timing. No power change is noticeable in 
swirl and on the mass rate of fuel injection. The this case, however, because the flame quickly 
patch fuelair ratio will be greater than the over- Beak) reaches the same fixed flame-front position which 
» all ratio of fuel and air consumed by the engine; it takes with earlier spark timing and thereafter 
thus the patch is made to have a spark ignitible — combustion is controlled by injection exactly as 
mixture strength even though the overall mixture in the first case. It is apparent then that spark 
_ is leaner than would be ignitible. The mixture EARLIEST SPARK P.O. \ LATEST SPARK timing is dependent upon injection timing and 
— ratio control of load depends on this patch burn- ge OLERANCE oe —— — may not be considered an independent variable. 
¢ 4 ing. In an experiment, an electromagnetic sample sme spank coh \\\\ SPARK The spark tolerance is so liberal, however, that a 
§ valve was installed in an engine cylinder. The DURATION tes TION fixed timing is often satisfactory over the entire 
a engine was operated at moderate load so that a serone einen Tor speed-load range of the engine. Taken altogether 
patch of limited size was formed. Gas samples CENTER ounat ¢ an, SE these three factors, the location of the injector and 
a | were taken by the sample valve at various times mixture has been carried to the plug, too large a spark plug; the direction and character of the 
e in the cycle. Figure 6 illustrates the cylinder ar- patch will have accumulated and knock will occur. fuel spray and the timing of injection and igni- 
rangement and the composition of the gas samples Photograph B shows an unsatisfactory spray which tion, allow for margins of error that are commen- 
, obtained at various times in the cycle. The varia- is deflected so much by the swirling air that it 
tions in composition of the gas samples with forms a concentrated zone of rich mixture very EFFECT ECTION TIMING ON TCP 
sample valve timing clearly suggest the swirlin T or ww 
P 8 8 close to the combustion chamber wall. The mix- RF ry 
past the ture at the plug may be so rich as to prevent igni- 
| sampec va notec — tion. Photograph C shows a satisfactory spray 5 0.7, 
: positions that the combustion in the patch was which produces a good combustible mixture in the ey 9o6 
4 partic ge by = time the patch reached the region of the spark plug. ‘The spray is strong 5 + ag: So. 
turn, around the cylinder enough that it is not deflected excessively by the 90 2 
also give an swirling air and at the same time is not so pene- Eon 
Sy trating as to pass beyond the plug before ignition. 3 
The range of sprays that will result in knock-free ~ - 
bustion Knock—As has been stated earlier, the zal 
: q elimination of combustion knock is obtained in C. Relative Timing of Injection and Ignition— FIGURE H e 
by limiting the The third factor affecting knock elimination is the surate with the requirements for construction, ser 
COM relative timing of injection and ignition. Figure 8 vicing and use of engines. 
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engine as well as by those which affect the utiliza- 
tion of air and fuel. 


A. Breathing Capacity—The type of TCP opera 
tion under discussion requires the existence of air 
swirl in the cylinder during the time of combus 
tion. While this swirl can be produced by a vari- 
ety of methods, the one used chiefly has been by 
induction through a suitably designed intake port 
equipped with a shrouded intake valve. This 
method, although subject to severe loss in volu- 
metric efficiency if inadequate care is taken in the 
design, has been refined to the point where good 
volumetric efficiency is compatible with produc- 
tion of the required air swirl. Details of engine 
design and use, however, play such an important 
part in both sides of any comparison of volu- 
metric eficiency with and without air swirl that a 
sound generalization would require a much fuller 
discussion of the subject than is appropriate here. 
At the risk of oversimplification, however, the 
statement may be made that a well-designed in- 
duction system producing suitable swirl for TCP 
may be substituted for a conventional system with- 
out loss in volumetric efficiency up to mean piston 
speeds of 2,000 to 2,500 ft./min. for naturally- 
aspirated engines and higher for supercharged en- 
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gines. In most cases, then, breathing capacity will 
not be diminished by the requirement of air swirl. 
On the other hand, in many cases the breathing 
capacity of a TCP engine may be increased over 
that of a carbureted engine, for breathing capacity 
depends upon manifold density as well as upon 
the volumetric efficiency of the port. Manifold 
density is generally higher for the TCP engine 
because it requires no carburetor pressure drop for 
metering purposes and no external addition of 
heat for vaporization. 


B. Utilization of Air and Fuel—The efficiency with 
which the air and fuel are utilized is dependent 
chiefly upon the coordination of fuel injection 
with air swirl. Basically, every increment of air 
in the cylinder must receive, in its turn, the 
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proper amount of fuel for efhcient combustion 
and then must be burned at the most effective 
time in the engine cycle. To meet these condi 
tions the air must swirl at a suitable rate and the 
fuel must be distributed properly both in time 
and in space. 


1. Spatial Distribution of Fuel—The spatial dis- 
tribution of the fuel may be characterized by the 
spray pattern and by the position of the spray in 
the cylinder and these two elements play an im- 
portant part in attaining maximum air utilization 
for full-load operation. An acceptable spray ar- 
rangement from this standpoint is the same one 
pictured in Figure 7C, which produced good 
knock-free operation. It more or less uniformly 
impregnates the air with fuel. As shown by Fig 
ure 9, a spray of this sort will tolerate a change in 
direction about the point of injection with only 
minor change in engine output. As Figure 10 
shows, however, an unsuitable spray arrangement 
may cause an apreciable loss in efhciency even 
though it results in knock-free engine operation. 


2. Temporal Distribution of Fuel—The temporal 
distribution of the fuel may be characterized by 
the timing, rate and duration of injection. Injec 
tion timing determines the time in the engine 
cycle during which the charge is burned and, as is 
shown by Figure 11, the effect of injection timing 
is similar to the effect of ignition timing in a con 
ventional spark ignition engine. Rate of injec 
tion, in conjunction with rate of air swirl, controls 
the fuel-air ratio of the successive increments of 
mixture formed, and thereby the efhciency of com- 
bustion. With the injection rate fixed by the in 
jection system, injection duration then controls 
the output of the engine by controlling the total 
amount of fuel which enters each cycle. To deter 
mine the required rates and durations of injec 
tion a special pump was developed with which the 
beginning, rate and duration of injection can be 
adjusted independently. Application of this pump 
produces results similar to those shown in Figure 
12, where each hook-shaped curve corresponds to a 
given average rate of injection, and the successive 
points along the “hook” correspond to increasing 
durations of injection. Obviously, the envelope of 
the curves represents the best duration of injection 
for the particular engine under test. The varia- 
tion of engine output with injection duration may 
also be plotted directly as in Figure 138. When 
the durations and average rates of injection, cor 
responding to the envelope curve of Figure 12, 
are duplicated in a conventional jerk-pump injec 
tion system, engine performance with a jerk-pump 
system falls on the envelope curve of Figure 12. 


Depending on the detail of the particular compo 
nents used, a jerk-pump fuel injection system will 
show some variation with speed in the number of 
crankangle degrees required to inject a given 
quantity of fuel. This variation of the injection 
system does not necessarily “gee” with TCP’s varia 
tion in optimum duration of injection with speed. 
These two factors combine to cause some loss in 
efhciency at speeds higher and lower than the 
speed at which the injection system's duration of 
injection was matched to the engine's require 
ment. Figure 14 illustrates this effect by a curve 
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of ISFC versus speed at each of two fucl-air ratios 
as obtained from a conventional jerk-pump fuel 
injection system with a fixed area nozzle which 
had been matched to the engine's requirement at 
1,800 rpm. By way of comparison, corresponding 
ISEC’s obtained with optimum duration of injec 
tion at each of two speeds are shown. The fixed 
area nozzle used in this case is particularly dis 
advantageous for operation over a wide range of 
speeds. Improvements in the type of nozzle used 
should yield improved performance, particularly 
at very high and low speeds. While this perform 
ance improvement is desirable, the performance 
penalty now observed is gratifyingly small and it 
is not a serious deterrent to TCP’s usefulness 


3. Aw Swirl Rate—All the elements which char 
acterize the spatial and temporal distribution of 
the fuel have so far been coordinated with a given 
air-swirl rate. The swirl rate itself, however, re 
quires consideration, for i basically, determines 
the duration of combustion tor a given load and 
thereby affects the efhciency of air and fuel utili 
zation. The duration of combustion of typical 
ICP operation and its effect on thermal efhciency 
have been determined by a thermodynamic study 
based on indicator cards. Figure 15 gives results 
of this study. Normal full-load combustion dura 
tion for TCP is about 60 degrees of crankangle 
for a swirl rate of six to seven times crankshaft 
rpm. and it varies inversely as the rate of swirl 
By comparison, conventional Otto-cycle operation 
results in a duration of about 40 degrees. The 
loss in ethciency resulting from this difference in 
combustion duration is slight. The corresponding 
reduction in the maximum rate of pressure rise, 
on the other hand, is appreciable and may often 
be preferable to slightly higher efhciency. In any 
case, the opportunity exrmts to exercise some con 
trol on maximum rate of pressure rise without 
undue loss in efhciency. The elements controlling 
the utilization of air and fuel—spray shape and 
position, injection timing, injection rate and dura 
tion, and duration of combustion—produce a logi- 
cal response in engine performance and allow 
margins for error that are commensurate with the 
requirements for construction, servicing and use 
of engines. When the various elements controll 
ing ethciency and the climination of knock are 
properly integrated, the TCP operation which re 
sults is fully flexible over the entire speed-load 
range of the engine on any petroleum fuel capable 
of being pumped through the injection system and 
without the need of any adjustment other than 
positioning the rack of the pump for load con- 
trol. Since it operates in this manner, the Texaco 
Combustion Process must be considered a practi 
cal and potentially useful operation and its efh 
ciency becomes of interest 
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Comparative Efficiency of the Texaco Combustion 

Process—It is convenient to examine the efhciency 

of the Texaco Combustion Process by comparison 

with the efficiencies of the other two cycles, C-'o 

and diesel, with which it will have to compete. 


A. Theoretical Thermal Efficiency—First, consid- 
eration wil be given to the theoretical thermal 
efficiencies of the three types of combustion, as 
shown in Figure 16. The curves are all based on 
the analysis of Goodenough and Baker for the 
fuel-air cycle with theoretical shape of indicator 
cards and no heat loss. The Constant Pressure 
Cycle is the theoretical Diesel cycle. In current 
practice, the compression ratio averages about 16. 
The Constant Volume Cycle with Premixed 
Charge is the theoretical Outo cycle, approached 
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by spark ignition engines. In current practice, 
compression ratios from 5.5 to 7.5 are used, The 
Constant Volume Cycle—TCP, the theoretical TCP 
cycle, is identical with the Constant Volume Cycle 
Premixed Charge from 120 to 80 per cent theo- 
retical fuel. It is, however, extended into the 
region of very lean mixtures by the ability to 
“patch burn.” Present thoughts are that a TCP 
engine would be used in the range of 10 com- 
pression ratio, as a compromise between high efh- 
ciency and excessively heavy engine construction. 


B. Actual Thermal Efficiency—Actwual thermal efh- 
ciencies for Diesel, Otto and TCP engines are 
shown in Figure 17, on a basis comparable to that 
used for the theoretical efhciencies. The Diesel 
engine data are representative of a variety of en- 
gines in -he range of 17 compression ratio. Be- 
cause of smoking, the mixture strength seldom 
exceeds 80 per cent of theoretical fuel, that is, 80 
per cent of the fuel for complete combustion. The 
Otto cycle engine data represent a variety of test 
and commercial engines in the automotive size 
range. These engines operate in the range from 
80 per cent of theoretical fuel, the lean limit of 
spark ignition, to 120 per cent of theoretical fuel, 
maximum power. Light load operation is achieved 
at the expense of air throttling and its attendant 
pumping losses. The TCP engine data apply to a 
314-inch bore, 41-inch stroke engine at 9.6 com 
pression ratio at 1,800 rpm. The operation covers 
the full mixture strength range up to maximum 
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power at 120 per cent of theoretical fuel. Note 
that the TCP does not exhibit either the smoke 
limit of the Diesel or the ignition limit of the 
Otto cycle engines. For this reason, TCP com- 
bines in a single operation the two best features 
of Otto and Diesel engines, namely, the power out- 
put of the former and the fuel economy of latter. 


C. Comparative Indicated Performance—Further 
light is shed on the relative performance of the 
three engines by a comparison of their utilization 
of fuel and air. Figure 18, a plot of Indicated 
Specific Fuel Consumption (ISFC), expressed as 
pounds of fuel per indicated horsepower-hour, 
versus Indicated Specific Air Utilization (ISAU), 
expressed as indicated horsepower-hours per 
pound of air, is particularly suitable for this com- 
parison. The latter expression is, of course, pro- 
portional to indicated horsepower once the air 
consumption of the engine is known. This plot 
uniquely defines the performance of an engine, 
since both variables are determined by the mix- 
ture strength and the corresponding value of ther- 
mal efhciency. Superimposed on this plot are 
curves for the three sets of thermal efficiency data 
of Figure 17. The Otto-cycle, as may be seen, 
operates at high output and high fuel consump- 
tion, and is limited on the lean end by misfiring. 
The Diesel engine, on the other hand, operates at 
low fuel consumption but also in a lower range 
of output, never attaining the high output of an 
Otto-cycle engine. The TCP curve covers the 
range of both of the other cycles and merges them 
into a single curve which approaches both the 
low fuel economy of the Diesel and the high out- 
put of the Otto cycle. Thus, the TCP combines in 
a single operation the two best features of Otto 
and Diesel engines, namely, the high part-load 
fuel economy of the Diesel and the high full-load 
power of the Otto-cycle engine. The TCP per- 
formance upon which these comparisons have 
been based was all obtained from an engine with 
a conventional jerk-pump injection system with a 
constant orifice area nozzle and with the system 
operating at the speed at which it was matched to 
the engine requirements. At any other speed this 
same system does not match as well. Nevertheless, 
the single, compromise system performs well over 
a range of speeds, as is shown in Figure 19, and 
its output varies litthe more than that of the Otto- 
cycle engine operating at best-power mixture and 
spark advance. 


D. Relative Efficiency. The ratio of the actual in- 
dicated thermal efficiency of an engine to the efh- 
ciency of the ideal process upon which the design 
of the engine is based may be called the relative 
efhciency. Relative efficiency is a measure of the 
perfection of the design or of the state of develop- 
ment of the actual engine. Relative efhciencies 
for Otto and Diesel engines and for a TCP en- 
gine, at its present state of development, are 
shown by Figure 20. As might be expected from 
its relative newness, the TCP engine is shown to 
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be at a lower state of development than either of 
the other engines. It seems reasonable to assume 
that additional development work can bring TCP 
to about the same level of Relative Efhciency that 
the Diesel and Ott-cycle engines have attained. 
On this assumption, the comparative performance 
will be approximately as shown in Figure 21. 
Additional development will be desirable and 
there is no apparent reason why Relative Efh- 
ciencies comparable to those of Otto and Diesel 
engines cannot be obtained. However, the at- 
tractiveness of TCP does not appear to depend 
on this additional development but rather on the 
characteristics already at hand, namely, that it 
combines in a single operation the best perform- 
ance features of Otto- and Diesel-cycle engines 
without introducing the fuel quality require- 
ments of either. 


Comparative Car Performance and Availability of 
Fuels—The information now at hand, without 
considering the posisble future developments, is 
sufficient to consider a multicvlinder TCP engine 
for operation in an automobile and to make an 
accurate estimate of its resultant performance. 
The most elementary form of TCP engine—four 
cycle, poppet valve, naturally aspirated—will ex- 
ploit a minimum of TCP’s potential. However, it 
offers a fair basis for a preliminary comparison. 


.-- and now please turn to Page 70... 
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LIGHTSHIP 

WITHOUT 
A CREW 


. S. Coast Guard Engineers are completing 
machinery tests on a 91-ft., 215-ton, crewless 
lightship at the Coast Guard Yard, Curtis Bay, 
Maryland, just south of Baltimore. After a continu- 
ous 2-months’ service trial, EXP-99 will be stationed 
near Scotland Light Vessel, one of the three light- 
ships now marking the approaches to New York 
harbor. By remote control from shore, one man at 
the Sandy Hook, N. J., Coast Guard Station will 
operate EXP-99's light, radio beacon, and fog sig- 
nal. Using his remote controls, the Coast Guards- 
man ashore will be able to shift power supply be- 
tween any of the three generators. The engines 
which drive the three generators are Buda diesel 
engines. These engines were modified by the Nor- 
folk Naval Shipyard for use in driving generators 
by removing the clutch and reverse gear and fitting 
a new base with dry sump. A special cylinder head 
developed by the Naval Shipyard was also installed 
to insure reliable operation under light loads. 
These engines develop 24 bhp. at 1,200 rpm., the 
rated speed of the generators. The three genera- 
tors, the three engine starting and control panels 
and the Visicode supervisory control systems in- 
stalled on this vessel were all manufactured by the 
Westinghouse Electric Corporation. By remote 
control the operator will turn the fog signal off and 
on. And should one of the two radio beacons 
“konk-out,” he could shift to the other also by re- 
mote control. Twin lenses with a 500-watt bulb in 
each furnish a 10,000 total candlepower light. If 
both twin lights should burn out, a remote possi- 
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bility, a battery-powered emergency light would cut 
in automatically, and a signal would tell the shore 
operator that the main light is out. An automatic 
pump will keep water in bilges at a safe low level. 


Ship equipment completely fills the space normally 
used by propelling machinery. The lightship will 
have to be towed to its station and anchored. 
Economy is the big reason for producing the new 
crewless lightship. Of the 37 manned lightships 
guarding important United States shipping lanes, 
each has a crew of one warrant officer and approxi 
mately 16 enlisted Coast Guardsmen. Original cost 
of a manned lightship is $750,000, as compared 
with $375,000 for an unattended or crewless light 
ship, including shore remote control equipment. 


An annual saving in cost due to reduced personnel 


(Left) Coast Guardsman Robert V. Dors shows with a flip of a finger how the station can control the lightship by remote control. 
Workmen install the three Buda diesel-generator engines which provide power for the link between lightship and shore station. 


Anchored on station, goormer- Lightship 99 is unique among the 37 
ships operated by the U. S. Coast Guard. She 


manned light- 
will have no crew! 


on an unattended lightship would be $38,000, plus 
$21,000 a year that would be saved in supplies and 
food. The idea of an unattended lightship is not 
new. Such a craft was operated successfully from 
'935 to 1959 in Lake St. Clair, a small lake in the 
rivers connecting Lake Huron and Lake Erie. This 
inland lightship was replaced by a fixed structure 
in 1939. The new lightship, however, will be the 
first unattended U. S. lightship in ocean use. In 
view of recent developments in off-shore oil-drilling 
structures in the Gulf of Mexico, Coast Guard en 
gineers believe that fixed structures could be placed 
where seagoing lightships are now stationed, al 
though present costs are prohibitive, If this first 
unattended lightship at sea gives satisfactory ser 
vice, it may lead to the gradual replacement of all 


manned lightships. 
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OE MARTIN is one of the most popular and 
successful sport fishing captains in and around 

San Pedro, Long Beach and Wilmington, Califor- 
nia. His latest sportfisher is the Star Angler, a 65- 
foot by 18-foot by 7-foot wood hull built in 1936 
by the San Diego Marine Construction Co. from 
designs by Oakley J. Hall. The re-powering of this 


fine commercial sportfishing vessel with a pair of 
G-M diesels (model 6071A) has given the ship a 
net increase in speed of 214 knots, she now cruises 
at 13 knots and has a top speed of 16 knots with 
the engines revving at 2,000 rpm. Joe Martin takes 
his passengers out from San Pedro as a rule and 
fishes to Catalina and back. His customers like the 
new power plant, it’s smooth, gives the ship a nice 
turn of speed and when the signal comes “let's go 
home” that 16knot top speed comes in very 
handy. Crofton Diesel Engine Company of San 
Diego and San Pedro did the engine conversion 


job on the Star Angler. 
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IMA-HAMILTON Corporation, from __ its 

Lima Locomotive Works Division at Lima, 
Ohio, has delivered to the Pennsylvania Railroad 
the first of eleven 2,500-hp. diesel electric transfer 
locomotives on order for the Pennsylvania. The 
new diesel electric is, we believe, the first 2,500-hp. 
locomotive built in the country, and is the second 
largest diesel electric ever built as a single unit. 
At the same time, Lima-Hamilton announced that 
in addition to its 800, and 1,200-hp. switchers, it 
has added a 2,400-hp. unit to its standard line. 
This new locomotive is similar in many respects 
to the 2,500-hp. diesel built for the Pennsylvania 
and described here. These three locomotives — 
the 800, the 1,200 and now the 2,400—currently 
round out the Lima-Hamilton diesel locomotive 
line with units suitable for all kinds of hauling 
for road, yard, and general industrial service 
within the capacity of the individual locomotive. 
All locomotives are built at Lima, and are pow- 
ered by Hamilton diesel engines, manufactured 
by the firm's Hooven, Owens, Rentschler Com- 
pany Division at Hamilton, Ohio. Of steeple cab 
design, the 2,500 diesel is of the C-C wheel ar- 
rangement, with the single cab mounted on the 
frame which is carried on two six-wheel side- 
equalized swivel trucks with a motor on each axle. 
The operator's compartment is located in the 
center of the locomotive, with a power plant hood 
extending to citer end of the unit. The rating 
of 2,500-hp. is the combined brake hp. of the two 
engines—see illustration at bottom of this page. 
The locomotive is powered by two Lima-Hamilton 
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9%-inch by 12-inch vertical 8cylinder diesel en- 
gines of the 4-cycle, single acting, pressure charged 
type. Each of these engines develops a full 1,250 
brake hp. The locomotive, which weighs 180 
tons in working order, has a maximum speed of 
65 mph. Starting wactive force of the locomotive 
(30 per cent adhesion) is 108,000 Ibs. Maximum 
height to top of cab is 14 feet 6 inches, while the 
maximum width over brake cylinders is 10 feet, 
21% inches, and over hand rails is 9 feet, 1114 


inches. Length inside coupler knuckles is 79 
feet; distance between truck centers is 49 feet; 
truck wheel base is 15 feet; total wheel base is 
61 feet, 3 inches and the diameter of the wheels 
12 inches. The various capacities are as follows: 
fuel oil, 1,250 gallons; cooling water, 450 gallons, 
and lubricating oil, 290 gallons. With few excep- 
tions, all locomotive components of the new unit, 
are similar in construction to componerts of the 
800 and 1,200-hp. Lima-Hamiltons 
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KEY WEST GETS A FRESH WATER 


SUPPLY 


After Generations, Tied to Rain Barrels and 
Pumped-in Seawater, Key West Citizens Get 
a Dependable Fresh Water Supply. 


N a day in July, 1942, a Navy Public Works 
West Naval Station re- 
placed the telephone instrument in its cradle 
Then, 
into a lavatory and turned on a water tap. Noth- 
But the PWO knew perfectly well 
He had just received 


officer at the Key 


with a smile of satisfaction. he stepped 
ing happened. 
that it wouldn’t—not yet. 
word that the Navy's new water pumping station 
At the 
southeasternmost tip of the North American con- 


at Florida City had gone into operation. 


tinent, a diesel engineer had opened an air valve, 
and twin Fairbanks-Morse diesel engines began 
to turn over smoothly. The pumps were drawing 
water and sending it on its long journey through 
The PWO knew, 
well enough, that it would take hours for the 


the 18-inch mains at 2,100 gpm. 
water, which had just gone into the pipes, to 
make its 1$2-mile journey to its ultimate destina- 
tion. In fact, he knew within a few minutes just 
about when the water was due to run out of that 
lavatory tap. It Was all in neat figures on a sheet 


of paper in his desk. At a flow-rate of 3 feet per 
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second, it was a simple problem in mathematics. 


Just as the Public Works Officer was clearing up 
his desk for the day—the third day after the diesel 
engines began turning over—he heard a gush of 
water in that lavatory tap. At last—at long, long 
last—Key West and its Naval Station had a real 
fresh water supply. And the word flashed to 
Washington, “Mission accomplished.” 

The Navy went 132 miles for its water, because 
Florida City was the nearest point at which a 
True, 
there is land between the end of the Florida Pe- 


fresh water source was (and is) available. 


ninsula and Key West—there has to be, if piping 
was to be paid—but it is a chain of semi-tropical 
“keys” (islands). These, so far as the writer ever 
could learn, have no natural source of fresh water, 


except caught precipitation. 


With its current production of three million gal- 
lons of potable water per day, the plant supplies 


the Naval Stations at Key West and Boca Chica 
(an adjoining key) plus the civilian needs of the 
City of Key West and those of the intermediate 
key settlements, of which there are at least a dozen. 
During the winter season, the civilian population 
in the area is augmented considerably. Approxi- 
mately one-half of the plant's output must be ear- 
marked for civilian use. And, out of its share, Navy 
must supply Navy craft, which happen to need 
water. Incidentally, the water piping system has 
a potential capacity of approximately seven mil- 
lion gallons per day. 


The main power of the plant, when it first went 
into operation, consisted of two Fairbanks-Morse 
300-hp. diesel engines having a 14-inch bore and 
a 17-inch stroke and operating at 300 rpm. A 
high percentage of the accessory equipment is of 
F-M manufacture or was F-M supplied. 


With this power setup and equiment the plant 


operated efficiently and economically for four 


Navy’s booster station at Marathon steps up flow rate of water during latter part of its journey to Key West. 
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years. During the drought period mentioned, the 
diesel engines pumped the water from the “auxili- 
ary” well, as well as through the pipe lines, to its 
various destinations. Fuel oil consumpiion aver- 
aged (and still does) 1 gallon of fuel for each 
8,300 gallons of pumped water. In 1946, some 
changes were deemed necessary—for several rea- 
sons. For one thing, civilian demands had been 
stepped up. As civilian consumers gained con- 
fidence in the unfailing dependability of Navy's 
water system, they leaned on it more heavily. 
Therefore, to step up flow velocity and volume, 
a booster plant was installed at Marathon, be- 
tween the Florida City plant and Key West. For 
another thing, South Florida engineers, and those 
familiar with the area, are partial to alternative 
power sources. To implement these dual objec- 
tives—and a third one, which will be explained 
later —one diesel engine and one Dayton-Dowd 
pump were transferred to Marathon. And, to re- 
place these units at the main plant, a Westing- 
house 400-hp., 2,300-volt, induction motor was in- 
stalled. Operating on 3-phase, 60-cycle purchased 
current, this motor powers a De Laval 2-stage 
pump, having a capacity of 2,100 gpm. at 1,783 
rpm. and a total head of 600 feet. 


The diesel engine powers a two-stage pump with 
a capacity of 1,800 gpm. at a head of 500 feet. The 
engine speed of 300 rpm. is increased to a pump 
speed of 2,000 rpm. by a speed step-up. These 
are the pumps which send the water on its long 
journey through the pipe lines to Marathon. The 
diesel engine at the main plant, now, serves a 
double purpose: (1) as an alternative power 
source; (2) as a booster. The current-supplying 
utility has its own problems. And not the least 
of these is an unpredictable, seasonal current- 
demand. This “peak-load” usually occurs from 
late afternoon to mid-evening, during the months 
from December to March, inclusive. Therefore, 
those quantity current-consumers, who have auxili 
ary powering, are asked to use it during the pe- 
riod of peak load. Consequently, the Navy pump- 
ing plant may switch, at will, to all-diesel power- 
ing for its pipe line water transmission during the 
utility's peak load periods. Important, also, to 
the powering setup is the fact that the diesel en- 
gine servés as a “standby” in case of a current 
failure. And, in summer, when there is a high 
water demand from consumers, it can use both its 
powering sources to boost flow-velocity at the 
main plant. For this purpose, the pumps are 
hooked up in series. 


For alternative powering, in the event of a cur- 
rent failure—a not-too-infrequent occurrence in 
the case of long transmission lines and periodic 
storm seasons—there is a Continental 6-cylinder, 
50-hp. gasoline engine. The change-over from 
electric to gasoline powering is made through a 
Twin-Dise clutch and a Johnson 90-degree power 
take-off, having a ratio of 114 to 1. When making 
the shift to gasoline engine power, a 2-part drive 
collar is engaged with the pump shaft through the 
power take-off, when the male half of the drive 
collar engages the female half by means of two 
dowel pins. The clutch applies engine power to 
pump shaft through a double universal joint. 


The diesel engine and pump moved from the 
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Florida City plant to the booster station at Mara 
thon are housed with various items of auxiliary 
equipment in a roomy concrete structure. The 
diesel-powered pump takes the water delivered 
from the main pumping plant, 85 miles distant, 
and boots it along to its ultimate destination at 
Key West. The booster pumping set-up has in 
creased the system's flow-rate by about 400,000 gal 
lons of water per day. Noting the high degree of 
building activity on the Keys and at Key West, the 
writer asked how much the present delivered vol 
ume could be increased, if necessary. He was in 


formed by Navy pumping station personnel that 


Main pumping plant at Florida City. 


present equipment, plus two properly placed, ad 
ditional booster stations, conceivably could be 
made to deliver volume up to seven million gal 
lons of water per day—or an increase of approxi 


mately 66% per cent 


From the foregoing, it will be seen that in its two 
pumping plants and in its pipe lines Navy has set 
up a dependable source of fresh water supply for 
itself and for civilian consumers in all the Kevs 
communities and in Key West. After many, many 
years of using rain water cisterns, the latter now 


may be safely junked 


Fairbanks-Morse Model 32-E-14, 300-hp. diesel engine and Dayton-Dowd pump (left) at 
Key W 


Marathon booster plant raise pipe-line flow-volume at 
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ALUMINUM ALLOY BEARINGS 
IN DIESEL ENGINES 


XPERIMENTAL work on the development 

of aluminum alloys for bearings has been 
carried on by Aluminum Company of America 
for over 10 years. Also, some development work 
on aluminum bearing alloys had been reported in 
both England and Germany, with the result that 
some data had been accumulated on the perform- 
ance of those materials in test engines, as well as 
those in actual service. As a result of research by 
Aluminum Company of America, the 750 type 
of alloy was introduced in 1939 for bearings. The 
following table gives the mechanical and physical 
properties of 750 alloy, which is now available in 
two tempers: 


750-T5 750-T101 
Tensile Strength psi..... 22,000 23,000 
Yield Strength (Tension) psi... 10,000 16,000 
Yield Strength (Compres- 


sion) psi. . 10,000 16,000 
Shear Strength psi. 14,000 
Endurance Limit psi. 9,000 
Elongation, per cent : 12 8 
Brinell Hardness 45 50 
Rockwell Hardness (“H”") 75 85 
Density . 2.88 2.88 
Thermal | 0.44 


Coefhcient of Thermal Expan- 
sion per F. 0000135 .0000135 
Nominal Composition: Tin 6.5 per cent, Copper 
1 per cent, Nickel 1 per cent, remainder com- 


mercially pure aluminum. 


The “T5" temper of alloy 750 indicates that the 
material has been given a stabilizing heat treat- 
ment after casting, whereas the “T1101” temper 


Typical connecting rods and 
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signifies that the casting has been given 4 per cent 
cold work after a stabilizing heat treatment. As 
laboratory data and test experience in the field 
accumulated, it soon became evident that alloy 
750 in the stabilized condition would need addi- 
tional strength where high operating temperatures 
existed. This led to subsequent cold working, 
which increased the yield strength about 6,000 psi. 
Where a bearing is required to meet higher service 
temperatures in diesel engines, another aluminum 
alloy has been developed. This alloy, called B750, 
contains higher concentrations of copper and 
nickel than alloy 750 and also has an addition of 
magnesium. Alloy B750 has the following approxi- 
mate mechanical and physical properties: 


B750-T5 
Tensile Strength psi. 30,000 
Yield Strength (Tension) psi... .. 20,000 
Yield Strength (Compression) psi. 20,000 
Elongation, per cent bei 5 
Shear Strength psi. .. : 21,000 
Brinell Hardness . 70 
Rockwell Hardness (“H’) 100 
Density 
Thermal Conductiviy . 048 


Coefficient of Thermal Expansion per F....0000133 


Laboratory tests indicate that B750 will retain in- 
terference fit or crush up to about 300°F. when 
proper initial crush allowance is made. This bear- 
ing alloy should not be used in conjunction with 
journals which have a brinell hardness of less than 
300, nor should it be used where much dirt is 
present or where alignment and tolerances of en- 
gine parts are not good. Test results indicate that 


main bearings for diesel engines. 


B750 alloy parts show a performance comparable 
with that of bronze in many bushing applications. 
Practically all diesel engine builders have tested 
or are ew testing samples of aluminum alloy 
bearings. Although most of this test work has been 
successful, the few failures that have occurred in 
laboratory and field tests can be attributed in 
every instance either to improper installation or 
lack of understanding of the design requirements 
for aluminum alloy bearings. 


Most of the commercial production of bearing 
alloys by the Aluminum Company of America 
have thus far been in alloy 750, with nearly all 
bearing material being furnished in the form of 
permanent mold castings. Those characteristics 
that make aluminum alloy bearings adaptable for 


diesel engines use are: 


(1) The ability to carry heavy loads. In several 
tests where the effective area of the bearings has 
been reduced in order to increase the unit bearing 
load to very high values, aluminum alloy bearings 
have performed satisfactorily with loads ranging 
from 7,500 to 8,000 psi. In fact, some bearings 
were found suitable with loads approaching 10,000 
psi. In this range, however, every detail must be 
correct to obtain satisfactory performance. Norm- 
ally, a load of 5,000 psi. may be taken as the maxi- 
mum figure at which successful operation should 
be expected, unless there are details in the mech- 
anism which relieve or help those conditions that 
usually limit load carrying ability. 


(2) The aluminum alloy bearings have good 
plasticity. In use, particles of dirt may become 
embedded in the surface of aluminum alloy bear- 
ings. The degree to which these particles will 
embed and the quantity taken up will probably 
depend upon the relationship between the hard- 
ness of the shaft and that of the bearing. Alumi- 
num alloy bearings will conform to any normal 
misalignment of engine parts, and they can be 
scraped-in by conventional methods to conform to 
irregularities of contacting surfaces. In this re- 
spect, aluminum alloy bearings are probably better 
than any other bearing material except babbitt. 


(3) Aluminum alloy bearings are highly resistant 
to adherence with adjacent parts. In the event of 
failure, aluminum alloy bearings will not damage 
the journal, except possibly in cases where seizure 
has been very rapid and high localized stresses 
have been encountered. Because of the relative 
softness of aluminum alloy bearings, scratches are 
easily made in their surface. However, they do 
not tend to pick up or scuff unless some other un- 
favorable conditions exist. 


(4) Because of their ability to transmit and dissi- 
pate heat rapidly, aluminum alloy bearings will 


oAluninun Co. of America Development Div. Cleve- 
land, Ohio, Works. 
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normally operate at lower temperatures than bear- 
ings made of some other metals. For this same 
reason, there is a tendency for local points of high 
temperature to even out much more quickly. 


(5) Aluminum alloy diesel engine bearings are 
fabricated from a single piece of material. There- 
fore there are no heat barriers at the bond line, 
or bonding layers which may fail in service 
through fatigue. 


(6) Aluminum alloy bearings are highly resistant 
to corrosion from oils in use today. In addition, 
they do not react with these oils to form harmful 
products. 


(7) Aluminum alloy bearings, because of their 
basic simplicity, should be low in cost when com- 
pared with the more intricate duplex or multiplex 
products designed to do a similar job. 


To obtain the full benefit of the advantages of- 
fered by aluminum alloy bearings, however, con- 
sideration must be given to the following factors 
in designing and installing the bearings. (A) 
Aluminum has about twice the coefhcient of ther- 
mal expansion of ferrous materials. It is essential, 
therefore, that ample oil clearance be provided 
along with closely controlled crush and sufficient 
end clearance. Oil clearance should always be at 
least .00125 inch per inch of journal diameter. 
This is a minimum value, and all dimensional 
tolerances should apply to the plus side. In case 
of very small diameter bearings, a minimum of 
.002-inch total oil clearance should not be vio- 
lated. In considering crush, tests have shown that 
a load of 2,000 psi. on the parting line area of the 
bearing will normally give good contact between 
the back of the bearing and its housing. Using 
this figure of 2,000 psi. as an inspection load, manu- 
facturing tolerances of the bearing itself add to 
actual parting line joint crush, as does also the 
use of a bearing checked in a given fixture and 
used in a smaller radius engine bore. It is ob- 
vious, therefore, that manufacturing tolerances of 
the bearing and the housing should be held to the 
closest practicable limits in order to control crush 
adequately. It seems illogical that the same toler- 
ance should be specified or maintained regardless 
of bearing diameter or length. A table such as 
the following may be helpful in controlling this 
situation: Tolerance on circumferential length of 
bearing in fixture of radius = one-half maximum 
bore. Loaded to 2,000 psi. parting line area. 


Tolerance Journal Diameter 


(Inch) (Inches) 
0000 — .0010 
0000 — .0015 
.0000 — .0020 7 


.0000 — .0025 
— .0030 9~12 
.0000 — .0035 


This would provide larger manufacturing limits 
as the diameter of the bearing increases, and 
would tend to keep the actual stress in the bearing 
shell (caused by crush) more evenly distributed 
throughout a range of bearing sizes. Stress in the 
bearing shell resulting from manufacturing toler- 
ances on the bore should be calculated and added 
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to the stress caused by manufacturing tolerances 
of the bearing itself and the inspection load stress. 
Another factor that affects crush stress is the taper 
vw. the parting line face of the bearing. Usually 
this taper is expressed as a certain tolerance re- 
gardless of the length of the bearing. However, 
some breakdown as to bearing length, such as the 
following table may give more uniform results: 


Tolerance allowable on taper of parting line face 
from plane of face of fixture of radius one-half 
maximum bore diameter. 


Tolerance Bearing Length 
(Inch) (Inches) 

+ 

— .00025 

— .00050 3—6 

+ 

— .00075 6-9 

— 00100 9 and over 


Naturally, the manufacturing tolerance on bearing 
well thickness increases with bearing diameter. 
Spread at the parting line may be critical with 
aluminum alloy bearings if limits normally used 
with steel backed bearings are adhered to. With 
aluminum alloy bearings, spread at the parting 
line should be held to .000-inch to .005-inch. This 
figure gives excessive stress in some cases, but it 
may be the limit to which bearings can be held in 
quantity production. Anything less than this 
upper limit of .005-inch will help to keep bending 
stresses at a proper level. (B)—Engines should 
be reasonably clean before starting. In order to 
obtain trouble-free operation, extreme care should 
be exercised to see that the entire engine is dean 
internally. It is difhcult to understand why more 
time is not spent in cleaning a mechanism which 
represents so large an investment in material, 
labor and engineering. Oil filters and strainers of 
adequate capacity should be provided, but they 
should not be used in lieu of thorough cleaning. 
Many bearing failures can be attributed to dirt 


Bearings and connecting reds are of solid aluminum composition. 


left in the engine, and the resulting damage may 
make the engine a problem throughout its life. 


(C) Some provision should be made to provide 
positive lubrication at the instant the engine 
starts. While aluminum alloy bearings will live 
under very adverse conditions, no true evaluation 
has yet been made of the critical initial start. Oil 
pumps of ample capacity should be provided and 
a large quantity of oil should be circulated 
throughout the engine. 


(D) Diesel engines do not normally operate with 
sump oil temperatures that are high enough to be 
critical with respect to aluminum alloy bearings. 
There are instances, however, where existing high 
temperatures could be corrected or controlled 
through the use of adequate oil coolers capable 
of handling a large quantity of oil. This may be 
particularly important where an engine would be 
called upon to maintain maximum horsepower 
for an extended period of time. 


(E) Care should be exercised in handling alumi- 
num alloy bearings so that nicks and gouges will 
not result on the surface. 


Where conditions are not favorable to trouble-free 
operations, a corrugated bearing surface (in the 
direction of rotation) and tin or babbitt plating 
of the running surface, may be beneficial. Alumi- 
num alloy bearings should not be expected to 
support abnormal loads, such as may result if shims 
are used in machining parts and then removed in 
installation. Although the diesel engine industry 
is rapidly gaining experience with aluminum alloy 
bearings, it will be some time yet before all the 
experience and data already collected can be 
evaluated. It can be fairly stated, however, after 
five years of actual use and twelve years of labora- 
tory and engine tests, that aluminum alloy bear 
ings assure excellent service at a reasonable cost 
in diesel engines. 
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OST of us at some time or other have ex- 

perienced the necessity of removing an 
operating unit from service, due to the failure of 
some of the auxiliary equipment. Such an inci- 
dent is not to one’s liking and in certain instances 
the breakdown of the auxiliary equipment is due 
to conditions beyond the operating personnel’s 
control. However, in a majority of cases the 
failure can be traced back to lack of proper in- 
spection and timely maintenance. We also are 
aware that any operating diesel unit is only as 
efficient and dependable as the weakest part of 
the unit, including the auxiliaries. Therefore if 
we want efficiency, dependability and low plant 
costs, we must maintain the auxiliaries with the 
same vigilance and care that we exert in keeping 
the main unit in efficient condition. 


In modern diesel plants, the amount of auxiliar- 
ies required generally depends upon local condi- 
tions and the types of units being operated. These 
auxiliaries generally consist of the following: (1) 
Raw and soft water circulating pumps with heat 
exchangers, for the cooling system; (2) Auxiliary 
lube oil pumps with purifiers and strainers; (3) 
Auxiliary fuel oil pumps, with centrifuges or puri- 
fers, heating equipment and tanks; (4) Auxiliary 
air compressors, starting bottles and in air injec- 
tion units, the additional blast bottles; (5) Scav- 
enging blowers or pumps; (6) Air filters. These 
of course do not take into consideration storage 
tanks for both fuel and lube oils, spray ponds or 
cooling towers or standby fuel handling and lube 
oil equipment. However, all these various items 
need periodical inspection and maintenance, the 
frequency of which depends largely on local con- 
ditions and operating practice. 


Raw and Soft Water Circulating Pump — Most 
plants today are equipped with either the con- 
ventional centrifugal pumps mounted on a base 
with the driving motor and connected by means 
of a coupling, or the later type of pumps where 
in the motor rotor and the pumps impeller are 
mounted on the same shaft with the pump hous- 
ing attached to the motor frame, thus making a 
more compact unit. In either case the mainten- 
ance is practically the same. The frequency of in- 
spection on such units, along with the amount of 
maintenance required, depends entirely upon the 
cleanliness of the circulating agent, and the hours 
of operation to which the units are subjected. If 
conditions permit, it is always desirable to over- 
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haul such units at least once a year, being par- 
ticular to note the condition of the impeliers, the 
wearing rings, the bearings, stuffing boxes and 
packing or rotary seals and the shaft sleeves and 
nuts. Also if the suction pipe is equipped with a 
foot valve, this should be inspected also. Foot 
valves are made in two types, one known as the 
flap type, the other a multiple spring type. The 
flap type is more to be desired as a rule, but par- 
ticles of dirt, twigs or leaves may get between the 
seat and the valve, thus interfering with priming. 


Now as to inspection of the pump parts them- 
selves, often foreign matter will get into the veins 
of the impellers or lodge in the volute, especially 
where the suction pipe is not protected by a foot 
valve or screen. This impairs the efficiency of the 
pump. As a case history, we had the bulb of a 
temperature alarm break off after long service and 
eventually lodge on the veins of the impeller. 
This disrupted the normal pump operation and 
when inspection was made this condition was 
found. When this bulb was removed, the pump 
was reassembled and operated normally. The 
shaft sleeves and nuts are important. Most shaft 
sleeves are made of bronze, cast iron or nitroloy 
and are placed over the shaft to protect it from 
wear of the packing. These are renewable and 
should be changed when they show signs of groov- 
ing from contact with the packing. Care should 
be taken in removing and reinstalling these 
sleeves, making sure that the sleeves are tight 
against the impeller hub on either side of the im- 
peller and drawn tight in place with the shaft 
nuts. It is always good practice to coat the shaft 
well with white lead and oil before installing 
the sleeves on the shaft. This protects the shaft 
from rusting and corrosion. 


Bearings should be inspected for wear. Also the 
wearing rings in order to ascertain that proper 
clearances are being maintained between the 
wearing rings and impeller. Most of the efficiency 
of the pump depends upon a proper Clearance at 
this point. The stuffing boxes and packing are 
of prime importance. ‘The  stuthng boxes 
of most pumps are provided with a water seal 
ring or lantera ring, which ring is provided with 
water from the casing through passages built in 
the casing or from external piping. Each one of 
these passages are provided with a needle valve 
so that proper sealing may be obtained by adjust- 
ment of the valve. This is an easy adjustment 
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ichange Your Diesel Maintenance Ideas 


Maintenance of Auxiliary Equipment on Diesel Units 


and provides ample water where the pump is 
handling clean water. However, when the pump 
is handling dirty water or water which contains 
scale or rust, as is often found in a circulating 
cooling system, it is well to provide the water for 
the seal from a clean water source, using external 
piping. This sealing water passage should always 
be inspected. Normally a 14-inch pipe line is 
sufficient, and a 34-inch line can be used on larger 
pumps of this type, but regardless of the clarity 
of the water, these pipe lines will eventually clog 
with rust and hinder proper sealing action. The 
pressure of the water on these seals generally runs 
from 10 to 50 pounds, depending on the size of 
the pump. Certain specific points should be noted 
in repacking any pump. First the stuffing boxes 
should be cleaned by removing the old packing 
and flushing or scrapped out. Then the packing 
should be carefully cut to proper length, so that 
the ends just come together and do not overlap. 
Sufficient packing should be placed behind the 
water seal or lantern ring to bring the ring di- 
rectly below the sealing water line. If this is not 
done the water comes in on the packing and does 
not provide proper sealing. As the rings are in- 
stalled, each ring of packing should be staggered 
so that joints will not come opposite each other. 
Care must be taken not to pull the packing too 
tight. If too tight the packing will score the shaft 
sleeves and burn the packing, thus destroying its 
usefulness and effectiveness. The pump rotor 
should be easily turned by hand after repacking, 
otherwise the packing is too tight. The most 
effective way to repack a pump is to just snug it 
up, finger tight, then operate the pump with the 
sealing water turned on and make the adjust- 
ments while the pump is in operation. Packings 
differ in their reaction to swelling after they are 
placed in use and frequent adjustment of the 
packing glands is necessary until the packing be- 
comes “set,” so to speak, with the proper sealing 
effects. The leakoff water from the water seal and 
packing should come out between the shaft and 
packing gland at the bottom, since this water not 
only performs the function of sealing but also 
acts as a lubricant between the packing and shaft 
sleeve. When the glands are pulled up against 
the packing, care must be observed to see that 
they are square against the packing and that the 
proper clearance is maintained between the shaft 
and the gland bore. ‘This is especially true with 
split glands, as it is so easy to get a misfit with this 
type of gland. If the gland is a little cocked to 
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one side or the other or in the up and down pesi- 
tion, rubbing of the gland against the shaft will 
cause friction and heating will result. Care should 


be taken in selecting the proper packing, which 
should on this type of pump be a soft, well-lubri- 
cated packing that will reduce resistance to a mini- 
mum and prevent excessive wear on the shaft 
sleeves. If in doubt as to the proper type of pack- 
ing, consult the manufacturer for his recommen- 
dations or the representative of some reputable 
packing company. 


Heat Exchangers—While inspecting your pumps 


and the cooling system, remember that the heat 
exchangers contribute a vital duty to the system 
and must be included in the maintenance pro- 
gram. Most of the present day heat exchangers 
are so constructed as to be easily cleaned. The 
tube bundles can be removed, cleaned and re- 
installed without too much trouble. However, this 
is not generally necessary unless you run into 
leaky tubes. Most of them can be cleaned by re- 
moval of the upper and lower heads, the inner 
tube surfaces can then be cleaned with a suitable 
wire brush and washed or flushed afterward. The 
heat exchanger for cooling the circulating water is 
likely to accumulate scale on the outside of the 
tubes and deposits of iron oxide. To really clean 
the chamber around the tubes, there are several 
products on the market which give good results. 


Many plants have constructed a portable cleaning 
unit for this work which consists of a tank and 
circulating pump mounted on a_ platform, 
equipped with large casters or wheels to make it 
mobile. This tank is filled with the cleaning mix- 


ture and by means of the circulating pump this 
mixture is circulated through the exchanger and 


returns to the tank. Hot water is usually used, but 
in case cold water is used, we generally attach a 


steam hose to one of the several connections in 


the exchanger and apply steam to the mixture as 
é it is circulated. After circulating the cleaner for 
two or three hours, the length of time depending 
=i upon how dirty the exchanger is, the mixture is 

drained off and clean water used to flush the ex- 

changer. This is then drained off and the ex- 
‘ changer closed up, ready for use. 


On the heat exchanger for the lube oil the pro- 

cess followed is about the same. Usually a cer- 

tain amount of sludge and congealed oil is en- 

countered and one must make sure this is all 

: removed. Then the foregoing process of cleaning 

and flushing is followed out with the additional 

precaution of applying air pressure to the top of 

the exchanger and blowing all the moisture out of 

the bottom drain. After doing this any moisture 

remaining within the confines of the exchanger 

will be negligible and give no trouble. Such 

i coatings as congealed oil, sludge, scale and scum 

form an insulator and must be removed in order 

to get proper cooling from the exchangers. This 

is particularly true in the hot weather when the 

i : heat exchangers need to be in good operating 
condition. 


This discussion will be continued in the next issue 
and the writer will take up the maintenance of 
other auxiliary equipment. 
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The wide Variety 


gines certainly demands specialized engineering. 
Each type of engine must be built for specific 
operating conditions. Likewise, the bearings, as 
well as other parts, need to be desigr.ed for the 
required load, shock, speed, temperature and 
other service considerations. Johnson Bronze 
furnishes the bearings for a majority of the diesel 
builders because, through extensive research and 
engineering cooperation, we have designed and 
produced the right bearings. Among the pre- 
ferred types are aluminum alloy bearings and 
lead or tin base babbitt on either bronze or steel 
backs. Every Johnson bearing is made of quality 
material and finished to precise specifications. 


SLEEVE BEARING HEADQUARTERS 
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N THE July issue of Dreset Procress the 
overall cooling system of high speed diesel 
engine equipment was discussed. It covered the 
proper maintenance and care of the radiator 
gauges, pressure caps, etc. Discussion of the water 
pump was purposely avoided because it is so 
important that it should be given separate con- 
sideration. When we realize how much work this 
assembly does, it really commands a lot of re- 
spect and likewise careful attention. The cooling 
system of a large truck or other large piece of 
equipment, for example, removes enough heat at 
cruising speed to keep a 35-room house warm in 
freezing weather. To handle this heat load, it 
may be necessary for the cooling system in some 
engines to circulate as much as 4,000 to 10,000 
gallons of coolant every hour of operation. 


Fia. 


In the high speed diesel engine class the water 
pumps are of the centrifugal type having an im- 
peller with blades which force the coolant out- 
ward as the impeller rotates. The impeller is 
located in a pump housing and is mounted on a 
shaft which runs on one or more bearings. The 
fact that the impeller is submerged in the coolant, 
but must be driven from outside of the cooling 
system, creates the problem of sealing the im- 
peller shaft against leakage. The water pump 
shaft seal is the only moving water joint in the 
cooling system. The water pump in some installa- 
tions is combined with the fan assembly, in which 
case it is usually driven by belts. Other installa- 
tions have the water pump mounted on the side 
of the engine block and is positively driven by a 
take-off shaft. See Figures 2 and 3. In Figure 2 
the pump is sealed by placing packing around 
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WATER PUMP 


the shaft and holding it in place with a special 
adjusting nut. The packing must be tightened pe- 
riodically and replaced at certain intervals. This 
type usually requires periodic lubrication. Always 
use a good grade of special water pump grease, 
never use ordinary cup grease—it will wash away 
too easily and will provide no lubrication either 
to the bearing or the packing, which both need 
continuously. In Figure 3 is shown the type of 
pump that is most commonly used today. It is 
the non-adjustable packless type. It has built into 
it a self-adjusting seal. Individual pumps vary 
somewhat in seal materials and arrangement of 
assembly. Some packless pumps are prelubricated 
when assembled but others require some periodic 
lubrication. If either type water pump reaches 
the point where they are leaking and demand 
attention, remember the following points: 


In the packing type pump, be sure the shaft is 
replaced if after adding packing it still continues 
to leak. In time the shaft does become grooved 
due to the packing continually rubbing on it. If 
these grooves are too deep, no style or amount of 


GREASE cuP 


Fig. 2 
packing will last very long. Replace the shaft 
with a new one and you will save yourself time 


and money. 


The so-called packless type pump will in time 
require the replacement of the seal washer which 
is usually a mixture of special carbon and other 
materials. When this is necessary be sure that 
the surface of the housing on which the seal 
runs is square, smooth and repolished. If the 
surface is at all grooved or uneven, which it 
usually is, the new washer will not be able to 
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seal properly. All the running in you may do 
will not help. It is necessary to reface the housing 
face or if in refacing more than 1/16-inch needs 
to be taken off, it is necessary to replace the hous- 
ing. The reason you cannot remove too much 
from this face is due to the fact that the seal 
washer is held against this face with a predeter- 
mined spring pressure and any reduction of spring 
pressure might allow the seal to be forced away 
from the surface in operation. You may also find 
that the slots in the impeller which do the driving 
of the seal washer are badly worn. If they are 
worn too much the impeller should be replaced 
because any sloppiness in these slots may permit 
the seal washer to jump around in operation and 
cause the seal to wear excessively or possibly break 


Fic.3 


off the fingers of the seal washer. Some designs 
have the seal in a complete housing which when 
replaced avoids any impeller replacement. An- 
other thing that is generally not known about 
packless pump seal washers, is that they must 
not have any lubricating oil or grease on their 
faces when installed; in fact, there have been cases 
brought to my attention where the oil from the 
hands have caused trouble. Before installing a 
seal washer clean the sealing surfaces of both the 
seal and the housing quite thoroughly with gaso- 
line or carbon tetrachloride to remove any trace 
of grease or oil. 
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@ The result of Auto-Lite’s 38 years ot 
automotive electrical experience, Auto- 
Lite Diesel systems are complete from 
generator to voltage control to battery 
tostarter. The dependability of Auto-Lite 
lectrical units in service has made 

Auto-Lite the world’s largest independent 
manufacturer of automotive electrical 


equipment. Engineers and executives 
cranking and generating equipment. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario Toledo 1, Ohio 


Money cannot buy better diesel equipment .. ees 
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STARTERS 


BATTERIES 
GENERATORS. 
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Further Questions Concerning Diesel Operations 


WO problems are frequently mentioned in 

communications by our readers when corre- 
sponding with this department. Many of them 
want information and advice on units operating 
with a smoky exhaust. The other question fre- 
quently asked concerns knocking in an engine 
which operates perfectly normal as far as tempera- 
tures, cooling, mechanical conditions and _ efh- 
ciency are concerned, That is, they appear nor- 


mal to the questioner. 


As to the first question let me state that a smoky 
exhaust is usually the indication of faulty com- 
bustion, not always, but in a majority of cases. 
Imperfect combustion may be the result of any 
one or a combination of conditions, such as ex- 
cessive fuel supply, improper atomization, im- 
proper scavenging conditions, late injection, un- 
suitable fuel, excessive exhaust back pressure, or 
mechanical defects. Smoky exhaust may also be 
the result of overloads or over lubrication. So 
with so many factors effecting combustion, it 
seems that the logical procedure to determine the 
cause would be a process of elimination. One of 
the principal causes of imperfect combustion is 
that of excessive fuel, and where this condition 
appears it can generally be the result of a defec- 
tive fuel pump, check valve to improper setting 
of the rack rod. In the majority of modern slow 
speed diesel units, the single injection type of fuel 
pump predominates. Each cylinder is equipped 
with its individual fuel pump, check valve and 
rack rod controlled from the governor. This type 
of fuel pump consists of a barrel and plunger 
operated from the cam shaft and is constructed 
with such close tolerances that it will build up 
pressure of several thousands of pounds. This 
pressure is maintained by a check valve, the toler- 
ances of which are very close and with a perfectly 
lapped valve and seat. Both the fuel pump and 
check valve must be in perfect mechanical condi 
tion in order to function properly. Should the 
fuel be dirty or contain moisture, these parts may 
become corroded or pitted, making them sticky 
and ineffective, or should a minute particle of dirt 
lodge on the check valve seat, and hinder the 
valve from properly closing, its effectiveness 
would be destroyed. Excessive fuel might be in 
jected by improper setting of the fuel pump rack 
rod, Another cause of poor combustion can be 


traced to improper atomization of the fuel. This 


in turn depends on the mechanical condition of 
the atomizer, fuel needle valve and seat, scaveng- 
ing and cooling conditions. On air injection units 
the packing of the fuel needle valve, if improperly 
done, can bind the needle valve and hinder the 
proper functioning of that part. Again the type 
of fuel may have something to do with atomiza- 
tion, since all injectors and atomizing equipment 
are designed to handle certain types of fuel. If 
fuel which does not conform to specifications of 
fuel handled by the type of atomizer equipment 
being used, improper combustion may result. 


Proper atomization also depends a great deal on 
the proper scavenging conditions and there must 
be sufficient scavenging air supplied if one is to 
have proper combustion. The writer is familiar 
with an installation where the scavenging air is 
supplied by a separate blewer. Supposedly this 
blower was of ample size to furnish an abundance 
of scavenging air for the unit. However, with 
ample pipe size leading to the scavenging header 
and a minimum of friction loss, with the blower 
at full speed and the control damper wide open, 
it is imposible to operate the unit at rated ca- 
pacity without developing a smoky exhaust, re- 
gardless of the temperature of the incoming air. 
It is therefore rather convincing that this par- 
ticular blower is a little undersize for furnishing 
the required scavenger air at rated capacity. 


Late injection is another cause for improper com- 
bustion. The timing in this instance should be 
checked and the rack rods adjusted in such a 
manner as to equalize the load on all cylinders as 
nearly as possible. Then there is the matter of 
using the proper fuel. This was discussed in the 
paragraph devoted to atomization. Proper fuel 
must be used. Care must also be taken in seeing 
that the exhaust ports and exhaust piping and 
muffler do not clog up, thus producing excessive 


back pressure on the unit. 


Another feature which may cause a smoky exhaust 
is over lubrication. When an excessive amount of 
cylinder lubricant is used, the excess oil will burn, 
thus causing a smoky exhaust. Mechanical difh- 
culties such as faulty rings, allowing blowby, mois- 
ture in the fuel, defective piston heads or insufh 
cient cooling, causing overheating, will also result 
in smoky exhaust. From the foregoing it is appar- 


ent there can be many causes for smoky exhaust. 


Now as to the matter of knocking in an engine or 
in one particular cylinder of the unit, when ap- 
parently everything is normal, this can be caused 
by several conditions also. One of these condi- 
tions is the formation of a shoulder on the liner 
at top piston stroke. This situation has been dis 
cussed in former articles. When such a shoulder 
develops the top ring is likely to strike it, espe- 
cially if it is not removed when new rings are in- 
stalled. If a shoulder develops it should be re- 
moved and the liner well honed at this point. 
Another cause of knocking is insufficient clear- 
ance between the ends of the rings to allow for 
expansion when the rings get hot. As they expand 
the rings are crowded out against the cylinder 
walls and in many instances where the ports are 
not properly champhered will hit the ports on 
the up and down stroke, causing a knocking 
sound. This invariably results in broken ends of 
the rings if not an entirely broken ring. A still 
further cause may be found in the wiper assem- 
bly. If this assembly is not pulled tightly and 
squarely up against the bottom of the liner, there 
may be a knock in that particular cylinder due 
to the looseness of this assembly as it moves up 
and down with the stroke. It doesn’t have to be 
but a few thousandths to cause a thumping noise 
which will become very annoying at times, al- 
though it is not a serious situation. Still it should 
be corrected. Of course loose bearings, wrist pins, 
and worn parts will result in a knock, but these 
soon show up by rising temperatures and can be 
readily located. Other factors which may cause 
engine knock may be overcooling, insufficient lub- 


rication, early firing and improper fuel. 


A great deal more could be said about all of these 
conditions, but we have just listed some of the 
high points causing the difficulties asked about, 
and it is such trouble as a smoky exhaust or a 
knocking engine which worries the average opera- 
tor when he is unable to lay a finger on the cause, 
as he is always imagining that something more 
serious is in the offing. Consequently he is curious 
and this is as it should be, since conditions as 
named above can and eventually will develop into 
more serious situations if allowed to continue, to 
say nothing about the ineffciency of the unit until 


they are corrected. 
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T A recent luncheon given by the B.LC.E. 

M.A., at which the Minister of Supply, Mr. 
George Strauss, was principal guest, the report 
of the Anglo-American Council on Productivity 
covering internal combustion engines was pre- 
sented. It was agreed that the team’s visit to the 
United States had been as useful as it had proved 
enjoyable to those participating and their gen 
eral findings were that production in U. S. diesel 
factories per man-hour is considerably higher than 
in England. The most important single factor to 
account for this difference was considered to be 
the higher incentives offered to workers in the 
U. S. In addition the flow of materials into the 
factories was more highly organized. 
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Dobbie McInnes Ltd., of Glasgow, are manufac 
turing a new instrument called the “Peak Pres 
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sure Indicator” for measuring the maximum and 
compression pressures of internal combustion en 
gines. The instrument is being made under li- 
cense from Sulzer Bros., the inventors. Engine 
pressure acts on u bellows and pushes upwards a 
spring-loaded screwed push rod having a conical 
nut. A preloaded clockspring winds the nut 
downwards again on to its seat. This process is 
repeated over a few engine cycles until no further 
retation of the nut takes place and the push rod 
is locked by the nut in its uppermost position. 
The total angle through which the nut has turned 
is a true measure of the vertical travel of the 
push rod and also the maximum gas pressure ap- 
plied to the bellows—the action is similar to that 
of a micrometer screw gauge. The pressure is 
read on a graduated scale marked in any desired 
units on the rim of a thimble which rotates with 
the nut. During the first engine cycle after open- 
ing the indicator cock, the nut does not have 
time to lock the push rod in its uppermost posi- 
tion; the cycle of operation is therefore auto- 
matically repeated until the movement of the 
push rod, gradually decreasing, ceases altogether 
within a few cycles and rotation of the thimble 
stops. The last increment of movement is only 
just perceptible and any inertia effect disappears 
altogether. This results in accuracy of the instru. 
ment and eliminates “overshooting”; also it per 
mits a true reproduction of working conditions 
to be obtained when calibration is done on an 
ordinary hydraulic type pressure gauge tester. The 
bellows units will withstand temperatures up to 
500°C. and pressures of more than double the 
maximum firing pressure of the modern diesel. 
When the peak pressure is reached, the push rod 
becomes locked in its uppermost position. To 
reset for repeat readings the thimble is simply 
turned in a blockwise direction. Otherwise, the 
indicator is not touched and, as operation is auto- 
matic, personal errors of judgment are avoided. 


Perkins Ltd. of Peterborough invited the press to 
visit their new factory, the first stage of which is 
now in full production. In pleasant countryside 
surroundings the factory has been planned for the 
mass production of Perkins standard range of in 


dustrial, marine and automotive type diesels, the 
output ranging from 50 to 70 bhp. per unit. 
Working on a basis of a five day week with two 
8-hour shifts per day, the daily output of engines 
has now reached 110 and the scheduled produc- 
tion during 1950 is 25,000 engines, for all of which 
orders have been accepted. Permission has now 
been received from the Government to proceed 
with further extensions to the factory which will 
double its size and enable output to be stepped 
up in proportion. Every facility was given to the 
visitors to inspect all stages of production and the 
writer inquired as to the possibilities of success 
fully running a private car with a diesel instead 
of a petrol engine. Several cars had been con- 
verted and a Nash with overdrive was provided 
for a demonstration run. This proved most con 
vincing; noise and vibration were not excessive 
except at very low idling speed. At any speed 
above 5 mph. the gear box was not required at 
all and due to the high torque at low engine 
speed there was an acceleration which seemed 
unusual to one accustomed to driving an ordi- 
nary car. 


Perkins appreciate that consideration of the 
workers’ welfare and comfort is an essential to- 
wards a high production level and many ameni- 
ties in the way of sports and social clubs are avail- 
able which have led to an excellent team spirit. 
The company's motto, engraved over the main 
entrance to the factory, reafls “Where there is no 
vision, the people perish.” 


A new self-propelled carthmover named the “Go- 
liath” has been developed by Blaw Knox Ltd. It 
is powered by an A.E.C. 6-cylinder direct-injection 
4-cycle diesel, rated output 150 bhp. at 1,800 rpm, 
an dembodying a lubrication system which per 
mits the engine to be continuously operated on 
gradients up to 45 degrees in any plane. At a 
demonstration, one machine showed itself capable 
of taking a 20-ton bite of sandy over-burden and 
transporting this for nearly a mile over rough 
ground to a dumping point at a speed of 20 mph. 
The first machines were built for operation in 
Persia by the Anglo-Iranian Oil Co. Lad. 


A Hamish Ferguson was appointed Secretary to the Diesel Engine Users Association in London 
> in 1944, Previously senior technical assistant to Diesel and Insurance Consultants, London, 
diesel generating plants. Mr. Ferguson continues to de independent consulting 
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Caterpillar tractor with ‘dozer plowing snow from 
parking area. Rig also used to clear slopes and trails. 
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SKI LIFTS 


IESEL-DRIVEN ski lifts are rapidly becom- 
op ing popular for the owners who maintain 
ski areas during the winter months. Typical of this 
modernization is Fred Pabst, Jr.'s, Big Bromley, 
1,000 acres of slopes and trails nestled within the 
mountains bordering Manchester, Vermont. Recog 
nized as the East's largest, most varied ski areas, 
the lifts take skiers from 1,900-ft. altitude to Big 
Bromley’s 3,260-ft. summit. With lift capacity now 
rated at 2,460 persons per hour moving up the 
mountain from the base stations, dependable diesel 
drive was the answer in maintaining the eight hour 
day during the winter months. More than four 
years ago, Pabst looked over the mountain trails 
and decided that here would be the ideal terrain 
for amateurs and professional skiers — here one 
would find gentle slopes and trails, as well as the 
thril lof rapid descent from the 3,260-ft. summit. 
And, as Pabst looked over the timber studded area, 
he decided that Big Bromley would be the culmi- 
nation of all the headaches and hard earned ex. 
periences of former years in building a ski area that 
would give the top ski capacity in the country, and 
make available to the nation’s skiers, lifts and trails 


that they could enjoy as a winter's sport. 


How to go about it? Pabst had the answer. He 
purchased a Caterpillar diesel D4 bulldozer, telled 
the timber, bulldozed and blasted rocks along the 
mountain slopes. His crews began the rugged task 
of tilting trails correctly, felling timber flush to 
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One of two Caterpillar diesels used as power for ski lifts. 


ground so it could be blasted, but here Pabst ran 
into trouble. He found that this was not the ideal 
method of clearing the rock laden New England 
soil, so he went another step further. He changed 
his method of cutting timber flush to ground and 
instead cut the timber stumps high, then blasted. 
After blasting, he ran the bulldozer through, form- 
ing carpet-like smoothness over the mapped out 
trails and slopes. At times, he had to drill the 
erratic rock formation with compressors, pulver- 
izing the broken stone and bulldozing away. This 
method worked, and today Big Bromley skiers can 
attest to a mile-long boulevard, smooth as a baby's 
cheek and plenty wide for long waverses. This 
mile run, known originally as the Shincracker Trail 
and the far western side of the West Meadow, 
extends from just below the crown of Bromley 
mountain to the base station. Serviced by two lifts, 
skiers who do not wish to descend its full length 
can get off the first lift and ski the run from the 


West Meadow down. 


Bromley's area is serviced by four lifts, each pow- 
ered by Caterpillar diesel engines. No. 1 has a 
D8800, which brings 96 skiers up to its 2,700-foot 
length and 690-foot vertical rise. Its hourly capacity 
has been figured for 832 people per hour. No. 2 
lift, also powered by D8800, keeps 71 skiers moving 
up its 2,150-foot length and a vertical rise of 570 
feet. Lifts No. 3 and 4 are serviced by D315s. The 
third lift, 1,500 feet long, carries 50 skiers on a 
vertical rise of 403 feet. No. 4, the smallest ca- 
pacity lift, can move 48 skiers along its 1,350-foot 
length and 240-foot vertical rise. All lifts are 
equipped with Jaybars, and weekend capacity has 
been tabulated for all four lifts at 3,328 skiers per 
hour, probably one of the top-up ski capacities in 
the country. All lift right-of-ways have been filled, 
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bulldozed and smoothed for the benefit of Brom. 
ley’s visiting skiers. Perhaps the most interesting 
fact about the nation’s skiers is that they little 


realize the advent of diesel-driven lifts into one of 


Another Caterpillar diesel used to power mile-high ski lift. 


Winter's greatest sports—a power that enables 
thousands of skiers the nation over to enjoy their 
weekly fun. Big Bromley is just one example of 
this coming modernization. 


employee making daily check of “Cat” at top of the lift area. 
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IMPROVED POWER TAKE-OFF 


PERFORMANCE... With 
DIAMOND ROLLER CHAINS 


| 
Top: Triple-strand Diamond Chain from Diesel engine 
to logging hoist. Top right: Diamond Sextuple Chain 
used for power take-off. Above: Compound Diamond 
Roller Chain Drives on oil field drawworks. Lower 
right: Diamond Roller Chain on tandem drive of } 
| 
q @ Diamond Roller Chains are compact—they don’t slip and their resist- 
%, { ance to stretch and wear means much longer life with minimum atten- 


tion. Diamond Drives operate equally well on short or long center dis- 
tances, and high ratios present no problem. Because load is distributed, 
strain on bearings is reduced for longer trouble-free service. 


Our Catalog 709 containing helpful information and data on Diamond 
Chains will be mailed on request. DIAMOND CHAIN COMPANY, 
Inc., Dept. 407, 402 Kentucky Avenue, Indianapolis 7, Indiana. 


Offices and Distributors in All Principal Cities 


Refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 


TEXACO—continued from page 54 


Figure 22 shows a comparison between the high 
gear performance of a popular automobile pow- 


| ered by its conventional 6.6 compression ratio en- 
| gine and by a TCP engine. Although doing so 


somewhat minimizes TCP’s performance advan- 
tages the TCP performance is predicted on using 
the same bore, stroke and gear ratio as the con- 
ventional engine. From Figure 22, it is apparent 
that the TCP engine will at least equal the full 
throttle performance of the conventional engine; 
and that, with normal driving habits, the fuel 
economy of the TCP engine will be of the order 
of 30 per cent greater than with the conventional 
engine. The conventional engine requires a 
“regular” motor fuel while the TCP engine would 
operate on a fuel having no octane number speci- 
fication and a broad boiling range. 


At one time or another during the development 
work TCP engines have been operated extensively 
on fuels meeting specifications for Motor Gaso- 
line, Diesel Fuel, ANF-58 Jet Engine Fuel, Trac- 
tor Fuel, Aviation Gasoline, Navy Special Fuel 
Oil, et cetera, and it appears that any of these 
might be used as desired. If a fuel were to be 
made for TCP engines it should be predicated on 
maximum yieid from crude oil and on minimum 
processing losses and costs. A clean fuel, of some 
100°F. to 600°F. boiling range and having no 
octane or cetane number specification, would be 
suitable to the engine and near to maximum avail- 
ability. As an example, the data presented by 
Figure 23 has been prepared to show yields of 
internal-combustion engine fuel obtained in two 
cases: (1) when manufactured to 1946 commercial 
gasoline and diesel fuel specifications; and (2) 
assuming manufacture of a fuel of the type con- 
sidered for TCP. It will be noted from Figure 23 
that there is a significant improvement in the 
yield of internal-combustion engine fuel in the 
latter case. An example, such as the above, in- 
volves a certain degree of uncertainty as to how 
far it applies in general practice, and doubtless 
certain exceptions can be found, depending on the 
properties of the crude petroleum io be processed 
and the refinery equipment available for that pro- 
cessing. This particular example was for an actual 
crude which is in good supply and the processing 
proposed is that of a large and modern refinery. 
The example is thought to be indicative of the 
general situation. 


Summary—In the foregoing report the theoretical 


| basis of the Texaco Combustion Process has been 
| outlined and typical results have been shown. 


From this material it is clear that regardless of the 
octane number of the fuel used, TCP eliminates 
combustion knock over a broad range of engine 
operating conditions. Furthermore, TCP can 


| handle fuels of a broad boiling range and it can 


burn very lean mixtures with the result of a high 
part-load efficiency and of load control by fuel 
quantity alone. The conditions to be met for 
I'CP operation and the permissible tolerances on 
these conditions were investigated and found to 
be commensurate with the requirements for con- 


| struction, servicing and use of engines. The re- 


quirements for high efhciency of engine operation 
also were outlined and the progress that has been 
made in this direction was illustrated by compari- 


| son of TCP thermal efficiencies with those of Otto 


and Diesel cycle engines. On a relative efficiency 
basis TCP is not yet as well developed as the other 
engine types. However, its value appears to de- 
pend less on results obtainable from future de- 
velopment than on what is already at hand, 
namely, that it combines in a single operation the 


| best characteristics of Otto and Diesel cycle en- 
| gines without introducing the fuel quality re- 


quirements of either. In a predictive glimpse at 
car performance and the availability of internal 
combustion engine fuels, it appears that TCP 
type of engines can yield a minimum of 30 per 
cent more miles per galon—30 per cent more 
gallons per barrel. 
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Yes, it's not unusual. From the first day in 
service, every engine begins to develop 

its own lubricant “diet.” Frequently it’s a 
matter of care and attention given by the 
operator. Often it's caused by geographic or 
climatic differences. Certainly, no two 
engines ever built performed identically .. . 
wore out at the same time . . . or required 
the same amount and kind of lubricant for 
best performance. 


For these reasons your Diesel engine 
investment should be protected with regular 


lubrication engineering service. A Cities 
Service representative is highly skilled, 
highly trained and thoroughly familiar with 
the lubrication requirements of every type 
of Diesel equipment. Moreover, behind him 
stands an alert, completely integrated oil 
company with a full line of top quality 
industrial lubricants. Contact the office 
nearest you or write below for further 


information. 


A Complete Line of Top Quality 
Petroleum Products including: 


® New Heavy Duty Diese! Oils 
® New Low Speed Diese! Oils 

© Exclusive Diese! Engine Oils 
® Exhaust Analyzer Service 


Crrus Service Ou. COMPANY 
Sixty Wall Tower, Room 655 
New York 5, N. Y. 


let entitled “Diesel Engine Lubrication.” 


Name 


Company 
Address 


prooucts City State 


Please send me without obligation your new book- 


| 
ie 
OMAFREE! THIS HELPFUL BOOKLET 
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‘ 
a Ray 
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Ohio Diesel Builder Develops 
New Supercharger 


Large capacity engine superchargers are now be- 
ing built by The Cooper-Bessemer Corporation at 
its plant in Mount Vernon, Ohio. Designed speci- 
and LSV en- 
gines, the new superchargers are of such size and 


fically for Cooper-Bessemer type LS 


design as to handle the requirements of any gas 
or diesel engine from 1,200 hp. to 2,500 hp., ac- 
cording to Ralph L. Boyer, Cooper-Bessemer vice 
president and chief engineer. 


“Cooper-Bessemer’s decision to manufacture en- 
gine superchargers results from its inability to 
secure superchargers of such large size in this 
A leader in the 


country,” explains Mr. Boyer. 


development of engine supercharging, Cooper- 
Bessemer’s experience with exhaust driven super- 
chargers dates back to 1935, when such super- 
chargers were first introduced in this country by 
a European manufacturer and installed on Cooper- 
Bessemer equipment. Since that time, every effort 
has been concentrated on the design of both en- 
gines and superchargers to achieve the ultimate 
in engine output and efhciency. To this end, 
Cooper-Bessemer has engaged the services of John 
Fulleman, internationally recognized authority on 
supercharging. The supercharging of engines is 
one of the most effective means of increasing en- 
gine power output without increasing the size or 
speed of the engine. Superchagging is, of course, 
used widely on aircraft engines and other places 
where weight is of prime importance. Through 


What Do YOU Need In 
CLUTCH? 

A spring-loaded, over-center, multiple-disc, 

single or double-plate type? Gear-tooth or 

splined-to-shaft drive? Compact design? High 

torque rating? Shock-load absorption? Slip- 

page control? Vibration dampening? 


quent drive shaft 


is? Reg 


your needs, ROCKFORD a 
position to specify a size and type clutch that 
will meet your requirements exactly. You 
may say “No” to their recommendation, 
but don't risk not having the benefit of it, 


ROCKFORD 


Over-Center 


CLUTCHES 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
1321 Eighteenth Street, Rockford, Illinois 


increasing the intake or manifold pressure of an 
engine by means of a blower or supercharger, it 
is possible to inject and burn more fuel in the 
cylinder and so boost the output as much as 100 
per cent, depending on the type and design of 
engine. Supercharging is now used extensively in 
the heavy gas engine and diesel fields, in engines 
for locomotive service, inland and ocean going 
vessels as well as on cross country pipe line pro- 
jects like the new Mid-Valley Pipe Line and in 
electric power generating stations. 


New Fireboat for Houston, Texas 


The Captain Crotty, a new diesel-driven fireboat 


for the Port of Houston, was launched recently 
at the R. T. C. Shipbuilding Co., New 
Jersey. Named for a former assistant director of 
the Fort of Houston, the Captain Crotty will carry 


Camden, 


a two-fisted punch for the quick annihilation of 
fires in the shipping or within a quarter mile of 
Houston's shoreline. Besides a 6,000 gallons-per- 


minute water-pumping capacity, the ship will 


carry 1,000 gallons of “liquid foam" which, when 
mixed with water in special nozzles, will throw 
160,000 


blanket in 20 minutes. 


out a gallon fire-smothering chemical 


Propulsion power and pumping power for the 
“Quad-6” 
By shifting hydraulic clutches, 
“Quad-6" unit 


may be used for pumping or any combination of 


Captain Crotty are both supplied by the 
G.M. diesel engine. 
all four engines which make up the 


from one to four engines may be used for pump- 
ing or for propulsion. The result is extreme flexi- 
bility, the ability to maneuver while 


to devote her entire 800 horsepower to the task of 


pumping or 


getting to the location of a fire in a hurry. 


Appointment at Marley Co. 
Jim C. Chase has been 
|} named manager of the re- 
cently expanded DriCool- 
Ser sales department of 
The Marley 


Inc. He has been located 


Company, 


at the general ofhces in 


Kansas City, Kansas, since 
joining the company late 
in 1948. Before 


to The Mariey Company, 


coming 


Jim C. Chase 


he was the Southwest district manager for the 
Aerofin Corporation, working out of Dallas, and 
before 


doing salvage and repair work. 


that had been a lieutenant in the Navy, 


Although born in Dallas, Texas, Chase lived in 


Louisvilley Kentucky, until he reached college 


age. He received his degree in mechanical engi- 


neering from Purdue University, Lafayette, In- 


diana. He is married and has a 5-year-old son. 
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President of Federal-Mogul Corp. 


The board of directors 
of Federal-Mogul Cor- 
poration arnounce the 
following change in exe- 
cutive organization. H. 
Gray Muzzy, who has 
served as president, be- 
comes chairman of the 
board. Guy S. Peppiatt, 
executive vice president, 
Guy S. Peppiatt was 


elected president. 
H. G. Muzzy has served as president for 21 years, 
having assumed the position in 1929. During his 
administration the company, which is a leading 
producer of engine bearings and related products, 
has expanded from an organization with a single 
manufacturing plant and nine service branches, 
with annual sales of approximately $5,000,000 to 
one with seven manufacturing plants, 63 service 
branches throughout the United States and Can- 
ada and an extensive export representation. The 
current sales are at an annual rate in excess of 
$20,000,000. As chairman of the board, Mr. Muzzy 
will continue in an active executive capacity. G. S. 
Peppiatt, who becomes president, has been with 
the company for 22 years, serving in various posi- 
tions, and since 1945, as executive vice president. 


A New Quick Connector 


Gemmer Manutfac- 
turing Company an 
nounces a new elec. 
trical connector, the 
“Snaptap,” which 
cuts to a fraction the 
time needed for 
making branch con- 


As the 


also usu- 


nections. 
“Snaptap™ 
ally eliminates the 


need for panel box- 
€s, savings in cost of branch connections are sub 
stantial. “Snaptap” is safe to use in connecting to 
hot lines. The connection is made without strip- 
ping the main line insulation or exposing the 
copper. 
000 circular mil cable—No. 14 to No. 6 branch 


wires. 


“Snaptap” accommodates 350,000 to 800,- 


As may be seen in the drawing, “Snaptap” is a 


simple device. The solid copper piercer Pin (A), 


inside the “Snaptap,” pierces the cable insulation 


at (B), making a very small hole. The end of the 
pin meshes with the strands of the cable, forming 
a reliable electrical connection which is completely 


enclosed and protected against oxidation. 


The other end of the piercer pin has a rounded 
bead (C) which presses against the stripped end 
o fthe branch wire, so you have the whole branch 
connection at once—no soldering. (D) shows the 
branch wire, coiled in the spiral groove which an- 
If the 


moved, only a small hole is left in the cable in- 


chors against pull out. “Snaptap™ is re- 
sulation which is easily covered by a few turns of 
tape. Additional information may be had by 
writing Dieser Procress, File 36, P. O. Box 8458, 
Los Angeles 46, Calif. 


AUGUST 


ENGINE BUILDERS AND OPERATORS 


HOFFMAN 
FILTRATION EQUIPMENT 


Designed to meet your needs . . . built 
to give you the service you want... 
with maximum economy and conveni- 
ence of operation proved in scores of 
installations. 

As buyer or builder of diesels, it will 
pay you to get complete details on the 
Hoffman filtration line. Literature and 
data are yours for the asking—-TODAY. 


HOFFMAN CARTRIDGE FILTERS FOR DIESEL FUEL AND LUBE OiL. 

Feature a new high in modern, efficient design. An exclusive cover-lifting device 

simplifies cartridge removal. Swing bolts fasten the cover — assure quick, easy 

cartridge replacement. Available in two series, for either 7 x 18 Navy size throw- 

away cartridges in multiples of 1, 2, 4, 7, 9, 14 and 18 cartridges. Or, for 11 x 18 

cartridges, either re-packable or throw-away types, in multiples of 1, 2, 3, 4, 6 

and 8 cartridges. Provide continuous clarification on shunt or by-pass basis. With 

or without heaters and controls. 


COMPLETE PURIFICATION OF 
USED LUBE OlL IN THE 
HOFFMAN CONDITIONER 
Save yourself the high maintenance cost 
of centrifuges. Removes both insolubles 
and solubles (oil, gas, moisture, fuel dilu- 
tion). Only two moving parts . . . no steam 
or water connections. Models with capa- 
cities from 50 to 600 g.p.h. 


HOFFMAN DISC FILTER | 
Three sizes of this compactly designed filter to 

handle | to 10, 5 to $0, and 50 to 125 gallons per 

minute. Removes impurities from 3 to 5 micro 

inches. Low first cost . . . no moving parts. . . 

minimum maintenance. 


WRITE NOW for Descriptive Bulletins 


NGINEERING will survey your requirements and furnish r dations based on de- 
SERVICE... ‘toiled analysis of all factors. Ask for this service—There is ne obligation, 


212 LAMSON STREET, syracuse 6, new YORK 
CANADIAN HOFFMAN MACHINERY CO. 


| 
| 
r 
Be 
| 
| 
‘ 
\ | 
| 
mn 
| 
are. 
“5 
| 
Wie 


Murphy Diesel Announces Dual-Fuel 
Engine Line 


A new line of heavy-duty engines, power units 


and generator sets capable of burning either nat- 
ural gas or diesel fuel has recently been announced 
by the Murphy Diesel Company. Employing the 
same basic construction as Murphy diesel engines, 
the new Murphy dual-fuel engines permit opera- 
tion on either fuel merely by positioning a simple 
lever for the desired fuel. On either fuel no fur- 
ther adjustments are necessary. According to the 
manufacturer, the Murphy, unlike most gas en- 
gines or gas conversion engines, is a heavy duty 
engine utilizing the economical advantages of high 
compression combustion. 


Gas is fed to the engine through the air cleaner 
and intake manifold at substantially zero pressure. 


FIRST CYLINDER ROW 


FLUCTUATING GAS-TURBINE PRESSURES 
INDEPENDENT CONSECUTIVE CYLINDER ROW 


CHARGING 
AIR PRESSURE 


ATMOSPHERIC 
AIR PRESSURE 


INTENSIVE AND LASTING MINIMAL EXHAUST BACK PRESSURES 
SCAVENGING PERIODS DURING SCAVENGING a 


j 
q 


Ake GE (2 wnt road passenger locomotwe 


Aico GE 4500-hp (3-enit) road treight locomotive 


Decreases: THE ENGINE DIMENSIONS, WE/GHT AND COST 
Lowers: THE FUEL-AND LUBRICATING COSTS 
Increases: OUTPUT BY 50 10 100% AT SEA LEVEL, AT HIGHER ALTITUDE STL MORE 


THE 


VUE TURBOCHARG/NG 


DR. ALFRED J. BUCHI 


ENGINEERING-OFFICE WINTERTHUR: SWITZERLAND 


LICENSORS AND CONSULTING ENGINEERS FOR TURBOCHARGING OF 
NEW AND EXISTING INTERNAL COMBUSTION ENGINES 


U. S. OFFICE: 707 MUNSEY BUILDING WASHINGTON 4, D.C. 


Firms in U. S. building Oil Engines Exhaust-turbocharged on the Buchi-System: 
American Locomotive Co., Diesel Engines and Turbochargers * Atlas imperial Diesel Engine 
Co. * Baldwin Locomotive Works * Buckeye Machine Co. * Chicago Pneumatic 
Tool Co. + Cooper-Bessemer Corp. + Elliott Co. (Turbochargers only) * Enterprise 
Engine & Foundry Co. + Fulton iron Works Co. + Ingersoll-Rand Co. * Lima-Hamilton 
Corp. * National Supply Co. + Nordberg Mfg. Co. + Sterling Engine Co. * Union 
Diesel Engine Co. + Washington Iron Works * Worthington Pump and Machinery Corp. 


The vacuum of the engine delivers a full charge 
of air every intake stroke and the hydraulic gover- 
nor controlled gas valve admits just the correct 
amount of gas to deliver the horsepower required. 
It is claimed this system insures a lean economical 
mixture of air and gas always with an excess of air. 
Ignition is accomplished by injecting pilot diesel 
fuel into the cylinder. The heat of compression 
ignites the gas-air mixture. A constant small quan- 
tity of pilot fuel is used (not over 14 per cent 
for extreme operating conditions) . 


If operation as a full diesel is desired for continu- 
ous diesel service, this change can be made with- 
out any additional parts. In areas where natural 
gas is available, it is estimated that fuel savings 
up to two-thirds over diesel operation can be 
achieved. For areas where gas is not now avail- 
able, Murphy dual-fuel engines can be operated 
as full diesels for the present and immediately 
switched over to gas when it becomes available. 
Three models are now available, ranging from 
135 to 180 hp. Full details and descriptive bulle- 
tin No. 107 are available from the manufacturer. 


National Carbon Announces Standard 
Carbon Brushes 


A distinctly new method of merchandising carbon 
brushes is anounced by National Carbon Division, 
Union Carbide and Carbon Corporation, in the 
establishment of “National” Carbon Standard 
Brushes. This radical move insures not only a 
better product, at a better selling price, but also 
an adequate stock at all times for prompt ship- 
ment, thus providing a very real saving to the 
purchaser. The standard brushes in the list in- 
clude some of the most popular items for diesel- 
electric locomotive service; P.C.C. car motors; 
Westinghouse SK motors and generators; West- 
inghouse motors and generators having tandem 
holder; and General Electric CD motors and gen- 


erators. 


These standard brushes, to be sold at a flat price, 
are those in such demand that they can be pro- 
duced in large quantities, packed in standard pack- 
ages, at the same price per brush regardless of the 
quantity purchased, provided they are purchased 
in standard package quantities or multiples there- 
of. The standard packages, in lots of 50, 100 and 
250 brushes, dependent on type of brush, are de- 
signed for convenient handling in stores and ship- 
ment. Grades, shunt connections and other speci- 
fications for each standard brush have been care- 
fully studied to provide the most satisfactory gen- 
eral performance, the widest latitude of applica- 


tion and the lowest consistent selling price. 


Packless Expansion Joint Bulletin 


New 16-page bulletin No. R-35-51 explains design 
and construction of Corruflex, ADSCO's corru- 
gated packless expansion joint that requires no 
maintenance. Complete description of line in- 
cludes sizes, temperature and pressure ratings, di- 
mensions and weights. Simplified selection charts 
make it easy to determine proper joint for most 
applications. Recommended installation practice 
is summarized together with pertinent engineering 
information. Illustrated with photos of types, cut- 


away view and typical installations. 
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designed for 
carefree performance... 


TUTHILL 


GENERAL PURPOSE PUMPS 


© Low first cost ¢ Negligible maintenance ¢ Compact 
design © Operates dependably in either direction of 
rotation « Capacities to 200 g.p.m. ¢ Pressures to 100 
p.s.i. © Direct drive, slow-speed V-belt units and 
Stripped models 

Write for Mode! C bulletin. 


TUTHILL PUMP COMPANY 
939 East 95th Street . Chicago 19, Illinois Phone RE 4-7420 


Yes, this sturdy, compact Reiner Diesel-driven air compressor 
is supplying the oir power needed to operate the fog horns 
at « Coast Guard light house. It's just one of the many types 
of Reiner installations that are iving acclaim wh 


they ore used. 

@ Reiner equipment comes in a wide range of sizes and types 
for every power need. 

@ They're designed for utmost economy, efficiency and depend- 
ability in operation. 

@ Reiner’s 25 yeors’ experience and worldwide reputation for 
quolity materials ond expert workmanship assures you of 

the very latest in technical design and engineering. 


12-12 AVENUE 


Cable Address: REINERING 
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FREE BULLETINS on stonderd units 


ORIGINATOR OF MICRONIC FILTRATION 


Results Prove It 


Q 


the 


Nine times out of ten 
Bendix-Skinner Filters 
will supply the “‘finest'’ an- 
swer to your filtration prob- 
lems. Here are the facts: 
available with patented, ex- 
clysive, resin impregnated 
cellulose elements; simple, 
quick replacement; high 
flow rate with minimum 
pressure loss; no channeling 
or bypassing; over 350 
models providing filtration 
from % micron (.000019”) 
upwards at flow rates from 
1 to 5000 g.p.m. Why not 
let Bendix-Skinner filtra- 
tion engineers work with 
you? Write us direct. 


1303 TROMBLY, AVENUE 


Mode! filter 
ment, « 
hes filtering oreo 
of 940 in! 
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All Steel Welded Diesel Vessel 


The above photograph shows one of three “Equi- 


‘ADEQUATE 
SILENCING 


SINGLE 
UNIT 


NAAAAN 


br. 
SHUSH SEND FOR THIS BULLETIN 
3 


a 


BE SURE IT’S A 


ty” 42-foot 6-inch shallow draft diesel towboats of 
all steel welded construction recently shipped to 
the Belgian Congo. This “Equity” standard spe- 
cial service towboat is one of many such vessels 
the Equitable Equipment Company, Inc., of New 
Orleans, has built since the first one produced 
way back in 1921. This vessel is really a special 
service boat drawing only 15 inches of water. The 
beam is 11 feet 1 inch, and the molded depth 2 
feet, 5 inches. The shell plating is 3/16-inch steel; 
cabin, sides and deck plating is 10-gauge, with the 
cabin top of 12-gauge. The hull framing is longi- 
tudinal, with angle space of 16-inch centers. There 
is a watertight bulkhead, 10-gauge steel at the for- 
ward end of the deck house. 


A single silencer outside and only the 
exhaust piping inside — a space saving 
installation — and a flexible one because 4 
exhaust can be run high, low, or under- ; 
ground with the Maxim Air Induction 


Silencer. The inlet com be placed where : 
you want it. Hot air is drawn out of the 
engine room, and piping ond silencer 3 
cre both cool so that paint will stoy 3 


on. Investigate this most practical way to 
get adequate silencing and engine 
room ventilation. 


THE MAXIM SILENCER COMPANY 
94 HOMESTEAD AVE., HARTFORD 1, CONNECTICUT 


Please send AIR JACKETED SILENCER bulletin. 


| 


The GM 471 107-hp. diesel engine with hydraulic 
shift and finger tip control at the operator's sta- 
tion makes this a one-man boat. Electric starting 
and fresh water cooling is built in. Completely 
outfitted and equipped, this vessel seats approxi- 
mately 15 or 16 passengers in the cabin. 


New Aijr-Pressure Greasing System 


An easily installed, cen- 
tralized lubrication system 
that will bring modern 
“service station” greasing 
convenience to drilling 
rigs has been developed 
and produced by Aero- 
quip Sales & Engineering 
Incorporated. The new 
air-pressure greasing sys- 
tem, known as AEROLU- 
BER, can be assembled for 


any type installation and 
is designed for effective 
use at any point where there is a concentration of 
machinery. Typical installation for a rotary rig 
includes two spring loaded reels, each with 50 
feet of Aeroquip hose, hose fittings, grease fittings 
and grease control valve with pressure controls to 
eliminate danger of bursting bearing seals. To 
make the system dirt proof and prevent lubrica- 
tion contamination, the AEROLUBER incorpor- 
ates an Alemite “Atomic” lubricant pump flanged 
to a drum head that fits any standard 100-pound 
grease drum. In operation the drum head is fas- 
tened to the container and is not removed until 
it has been completely emptied. The pump may 
be located in any convenient place, and the reels 
mounted on the drawworks header board or to 
any other portion of the rig where they will not 
interfere. Any air source affording 80 to 150 
pounds pressure can operate AEROLUBER. The 
new system is designed to assure maximum efh- 
ciency and economy in operation and to provide 
greater operational safety. The waste involved in 
the use of a hand or pedal operated gun is elimi- 
nated and a more effective job is attained with 
AEROLUBER. For additional information, write 
Diese. Procress, File 35, P. O. Box 8458, Los 
Angeles 46, California. 


De Laval Moving General Offices to 
Poughkeepsie 


Mr. Geo. C. Stoddard, president of The De Laval 
Separator Company, has revealed that plans have 
been completed to move the De Laval executive 
staff and general office from New York City to 
Poughkeepsie, N. Y. Construction has been start- 
ed on a new, attractive and ultra-modern De Laval 
general office building which will be located a 
short distance from the De Laval factory. This is 
an interesting and significant move because the 
De Laval general office has been located in New 
York since 1883 and at 165 Broadway for more 
than 40 years. A small executive and financial 
office with sales conference rooms will be main- 
tained in New York, probably in the midtown 
area. De Laval’s new general office building at 
Poughkeepsie will probably be ready for occu- 
pancy late next summer. 
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Here’s how FRAM 


Brown & Sharpe general purpose Rotary Geared 
Pumps, because au their compactness and efficient 
operation, are ideal for diesel lubrication. 

A wide selection of Brown & Sharpe Rotary Geared 
Pumps makes a wise selection possible. Models 
available — Nos. 1, 2, 3, 4, 1S, 2S, 3S, 11, 12, 13. 
Reversing or non-reversing types. Self-lubricating. 
Range of capacities from 1.6 to 27 gpm. Brown & 
Sharpe Mfg. Co., Providence 1, R. L. 


BROWN & SHARPE "> 


FRAM Can Help You! 


No matter what your Diesel 
oil filtering problem—fuel or 
lube—Fram can help you 
conquer it. Let Fram’s Re- 
search Department help you 
by determining what Fram 
Fiicron Oil Filter you need 
for keeping injectors clean 
and efficient. . . keeping vital 
moving parts free from the 
dumage caused by dirt, dust, 
grit, sludge and abrasives. 
Save money, time on 
overhauls, breakdowns, the 
Fram Filcron way. Write 


Saves Over 759% on Fuel Costs eee 


Canada: J. C. Adams Co., 
powered with en international 6 series geseline en- 
gine . . . without eny elterations te ings or frome. Ltd., Toronto, Ontario. 


Alse fits the Fermell ferm trecter os well es the MV; 
W6; 06; O56; 16; T6 end the U6 power unit. Write todey fer R & vi 


free ti ond complete inf: oti 


SHEPPARD DIESELS Hanever 7, Pa. Kilcron 
Builders of the Famous 


sheppera Diese! term THE MODERN OIL FILTER 


POWER UNITS: 3'/, TO 100 H.P. GENERATING SETS: 2 TO 36 KW 
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New Bulletin by Nordberg 


Publication of a 16-page, two-color bulletin on 
Nordberg Type FSM-16 4-cycle, direct reversing, 
16-inch marine diesel engines is announced by 
Nordberg Manufacturing Company. Built in 6, 
7 and 8-cylinder sizes of 16-inch bore and 22-inch 
stroke, the FSM-16 is of the trunk piston, me- 
chanical injection type. It is designed for non- 
supercharged or supercharged operation. At 327 
rpm., this Nordberg diese] engine develops from 
875 hp. for the 6-cylinder non-supercharged en- 
gine to 2,100 hp. for the 8-cylinder supercharged 
unit. Higher ratings are available by intercool- 
ing and high pressure supercharging. These en- 
gines are supplied for direct or reduction gear 


drive or electric propulsion in single or multi- 
unit installations. 


Bulletin 176 illustrates with photographs and ma- 
chinery arrangement drawings some typical suc- 
cessful installations. Included in the bulletin is 
a schematic arrangement showing pressure lubri- 
cation to working parts, a cross section through 
the power cylinder and drawings showing the en- 
gine dimensions for the various engine sizes. 
Streamline appearance, simplicity, improved oper- 
ating economy, rugged construction and easy ac- 
cessibility to all working parts are other features 
of the Nordberg Type FSM-16 marine diesel en- 
gine described in the bulletin. This bulletin is 
available free upon request. 


Confidence 
Abroad 


Transport operators all over the world have 


learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


Wherever vehicles fitted with 
C.A.V. Fuel Injection Equip- 
ment are exported — whether to 
Trondheim, Santiago, Hong- 
Kong or Sydney—there’s a 
service agent or depot to give it 
the specialist attention needed for 


such high-precision equipment. 


Fuel Injection and Electrical Equipment 


Service Depots throughout the World 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N. Y. 


Sales Office: 
14820 DETROIT AVENUE, CLEVELAND 7, OHIO 


Aeroquip Corporation, manufacturers of flexible 
hose lines with detachable fittings, has now avail- 
able a hose assembly machine for large users of 
their hose lines. While Aeroquip hose lines may 
be hand assembled, the Aeroquip Assembly Ma- 
chine, Model No. F-1766, will enable large users 
to make up their requirements of specific lengths 
of hose lines on a short notice and on a production 
basis up to 600 per cent faster than by hand as- 
sembly. It is claimed that any mechanic after a 
brief indoctrination will be able to operate this 
assembly machine at its maximum efficiency. The 
assembly machine will accommodate all types of 
standard Aeroquip fittings, including male pipe, 
swivel, flange and elbow type, allowing for greater 
use of bulk hose and fittings, resulting in in- 
creased savings due to reduced inventory of fac- 
tory assembled hose lines. The Aeroquip assembly 
machine will: further permit quick salvage of 
large stocks of hose lines that cannot be used for 
one reason or another. 


Joins Cuno Engineering Sales Staff 


The Engineering 


| Corporation in Meriden, 
' Connecticut, has an- 
nounced the appointment 
of J. R. (Swede) Carlson 
to its sales staff. Carlson's 
immediate project is to as- 
sist Cuno Engineering 
representatives in serving 
the diesel manufacturer 

J. R. (Swede) Carlson and user. It is this com- 
pany’s objective to make the results of its quarter 
century of filter engineering experience more read- 
ily available to the diesel engineer. The continued 
growth of the diesel industry, the complexity of the 
filter applications, and the advent of new Cuno 
models, including Micro-Klean,, have all combined 
to create the need for a full time engineer to 
further the Cuno Engineeri service objectives. 
Carlson is no stranger to the diesel field or the 
problems connected with it. He was graduated 
from the U. S. Naval Academy and served a 
“hitch” in the Navy. He was connected with the 
diesel division of Worthington Pump and Machin- 
ery Company for a dozen years. Part of this pe 
riod he was in the engineering division in Buffalo 
and later handled the sale of Worthington diesels 
in the field. 
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Three activated cutaway Cummins diesels empha- 
sizing the broad range of horsepower of these 
lightweight highspeed diesel .agines will be fea- 
tured in the Cummins exhibit at the 1950 Metal 
Mining Exposition in Salt Lake City, August 
28-31. These engines will include the new 150-hp. 
Model JS-600, the 300-hp. Model NHRS-600, and 
the 550-hp. Model NVHS-1200 Cummins diesels. 
Each of the cutaways has been sectionalized to 
show the internal structure and operation of the 
engines, including the exclusive Cummins fuel 
system, the new DD (double-disc) type fuel pump; 


cylinders and liners, valves, pistons, supercharger 
and supercharger drive, gear train, water pun_p, 
oil cooler, lubricating oil pump, oil pan, crank- 
shaft; camshaft; and the four cycle principle of 
operation. All portions of the engines that have 
been sectionalized have been replaced with lucite, 
and the engines are internally lighted and acti- 
vated. All three engines in the Cummins display 
will be equipped with the completely new DD 
(double-disc) Cummins fuel pump. This new 
pump is a further refinement to the time-tested 
and exclusive design features of the exclusive 
Cummins fuel system. 


Fulton Iron Works Situation 


There has been so much misinformation spread 
throughout the industry regarding the immediate 
future of the Fulton tron Works Company of St. 
Louis, Mo., that we asked Mr. F. E. O'Neil, presi- 
dent of Fulton Iron Works Company, to clarify 
the situation, and herewith is a direct quotation 
from Mr. O'Neil: 


“Recently the management found it expeditious 
to get rid of certain machine tools in our shops 
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which were considered surplus. As was expected, 
this led to certain rumors to the effect that the 
company was discontinuing all manufacturing 
operations. To paraphrase Mark Twain, the 
Actually, the 
company will continue operations here, as in the 


rumors were highly exaggerated. 


past, fabricating in its own shops, and with its 
own personnel, orders received covering complete 
diesel and dual fuel engines or spare parts there- 
of. The same exacting supervision and control 
by our experienced technicians continues without 
interruption. Our unexcelled engineering and 
service departments will continue to cooperate 
with our clientele to solve any problems that 


Ponce de Leon 
found Florida, on 
Easter Sunday, 
1513. He was look- 
ing for a legendary 
island called Bi- 
mini, where he 
could restore his 
youth and vigor in 
a magic Fountain 
of Youth. 


PoRUS. KROME, 


might come up and recomn.end remedies for situa- 
tions that require such attention. The customary 
FULTON guarantee of quality, labor and mate 
rials will apply in the future as it has through the 
past 98 years of successful operation. Needless to 
say, Fulton would be grateful to receive any of 
your inquiries for complete diesel and dual fuel 
engines or spare parts thereof.” 


The editors pass this statement of Mr. O'Neil’s 
on to you, our readers, in order to clarify a situa. 
tion which was proving embarrassing not only to 
Fulton Iron Works Company but to many of their 


old users. 


DIESEL Liners 


Had he found what he was looking for, old Ponce de Leon would be one 
of our customers today. He'd have been quick to see VANDERLOY M and 


* as a veritable “Fountain of Youth” for diesel liners. 


Even liners ready for the scrap pile get back their original size in a way 
that makes them work better, last much longer and lets them be renewed 


again and again. 


Now that's just what the old Spanish explorer wanted for himself. Worn 
to a nub, from sailing with Columbus and then working up to govern the 
Indies, about all he had left was the courage of his convictions. 

But he let himself be convinced by a legend. You, of course, want only 
facts. The kind the Van der Horst process has been piling up, in thousands 
of hours of actual service, prove that diesel liners need never wear out. 
Why not take advantage of this way to cut your operating costs? 

We'll gladly show you how—-today. 


*PORUS-KROME is dense, hard. wear and corrosion- 
resistant chromium, produced by the Van der Horst 
Corporation of America, and which gives working 


surfaces an 


infirute number of tiny retaming 


reservoirs for perfected lubrication 


VAN DER HORST CORPORATION OF AMERICA «© OLEAN, N. Y. 


PATENTS 2 046.578 2.314.604 ond 2.417.699 


Cummins Exhibit at Metal Mining Show 
: 
- 
} 
« 
4 
— 
i¢ on 


love 


\ new low priced generator that can be belted to 


any available power unit or tractor whenever 
power is needed in case of high line difficulties or 
failures, or for service in remote areas, has recently 
been announced by Fairbanks, Morse & Co., Chi- 
cago manufacturers, These generators are fur- 
nished in two sizes, 3 and 5 kw., and are specially 
designed for this particular type of service. They 
are of the four-pole, self-excited type designed for 
operation at 1,800 rpm., 60-cycle, 120 volts, which 
is the same frequency and voltage delivered by 
the high line. 


These new generators, which are produced in the 


company’s Clinton, lowa, Works, have a number 
of features incorporated for the special service for 
which they are designed. For instance, type HF 
synthetic enameled wire is used in the winding of 
both the armature and field coils, and the wires 
are further impregnated with insulating varnish, 
oven-haked. All windings are finally covered with 
Glyptal to make them completely moisture-proof. 
Ventilation openings are screened as a protection 
against mice, rodents or snakes which might be 
attracted to a warm housing space, as these genera- 
tors will probably be left out in the fields where 
they are used. The frame of the generator is of 
drip-proof construction for service when exposed 
to the weather. Two Twistlock receptacles are 
furnished with the 3 kw. units and three with the 
5 kw. units. A convenient slide rail also makes it 
possible to adjust the belt tension after the trac- 
tor or power unit has been spotted in place. 


Appointment at Electric Auto-Lite 


Toledo, Ohio.—Appointment of Donald B. Seem 
as advertising manager of The Electric Auto-Lite 
Company was announced recently by Royce G. 
Martin, president and board chairman of the com- 
pany. Mr. Seem has been associated with Auto- 
Lite since 1947, when he became assistant adver- 
tising manager. Prior to coming to Toledo, Mr. 
Seem was advertising manager of The Frostilla 
Company, Elmira, New York, and previous to 
that was with the Aitkin-Kynett Company, Phila- 
delphia, Pa. He is a graduate of the Wharton 


Honan-Crane Purifiers 
single end multiple cartridge-type, quick 
earth purifying media. 


School of Finance and Commerce of the Univer- 
sity of Pennsylvania and during World War II 
served as a lieutenant in the United States Navy. 


In his new post, Mr. Seem will direct the large 
scale advertising program of Auto-Lite in con- 
sumer and trade magazines, newspapers and all 
other media, including the company's top rated 
“Suspense” program aired each week over the 
radio and television networks of the Columbia 
Broadcasting System. Advertising agencies hand- 
ling the Auto-Lite account include Ruthrauff & 
Ryan, Inc., and Cecil & Presbrey, Inc. 


Large Diesel-Electric Order 


The New York Central System announced re- 
cently orders for 21 road and yard switching diesel- 
electric locomotives to cost approximately $2,- 
600,000 for service on its afhliated Peoria & East- 
ern Railway. With delivery of this order, sche- 
duled before the end of the present year, dieseli- 
zation of all operations of the Peoria & Eastern 
will be accomplished. The railway operates over 
211.5 miles of line between Peoria, IL, and In- 
dianapolis, Ind. 


Ordered from the Electro-Motive Division of 
General Motors Corp., the locomotives are divided 
fourteen 1,500-hp. road switchers and seven 1,200- 
hp. yard switchers. The newly-ordered locomotives 
will bring the total diesel-electric horsepower on 
the New York Central and afhliated railroads to 
1,156,000, comprising 1,019 units of power. 
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Proven Design Increases 
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Safe-Use Life of Oil... 


Cuts Maintenance Costs 


Honan-Crane Oil Purifiers are the choice of leading 
Diese! operators and engineers for purification of 
lubrication oils in Diesel Engines. 

Honan-Crane purifiers remove abrasives, acids, 
sludges and all other types of damaging contamina- 
tion . . . give maximum protection against bearing 
failure . . . extend safe-use life of oil, thereby reduc- 
ing the need for frequent oil changes. Design character- 
istics of Honan-Crane Purifiers have been tested 
thoroughly for many years under all kinds of operating 


On-the-job performance has proved that the best 
saves you most in the long run. Give your diesels the 
finest protection you can buy . . . specify HONAN- 


For complete information (or, a Honan-Crane 
resident engineer will call at your request) 
. «+» write to Honan-Crane, 202 Indianapolis 
Ave., Lebanon, Indiana. 


HONAN-CRANE CORP., Lebanon, Indioie 
‘subsidiory ot HOUDAILLE-HERSHEY CORP. 
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connected to twenty-four 1,000 HP Cooper- — 
Bessemers; nineteen 1,000 HP Worthingtons 
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A new design utility boat which puts the emphasis 
on high speed. comfort and dependability has 
been announced by Platzer Boat Works, Houston, 
Texas. Powered by a Model 6-71 General Motors 
diesel engine, the Platzer Boat marked up an 
official speed of 25.6 miles per hour with a full 


complement of fuel and passengers over a gov- 
ernment measured course. It is the first all-steel 
full diesel driven utility boat of its type with a 
speed of 25 actual miles per hour ever built on 
the Gulf Coast. 
Constructed entirely of Mayari-R steel, this new 
Platzer boat combines remarkable speed with 
simple, clean-cut coustruction and the best power- 
weight ratio of any boat in the water, the manu- 
facturer said. It has four water tight compart- 
ments. The exterior is metallized with zinc and 
the interior is sound insulated. The present 
model is 30 feet long and 10-foot beam and seats 
eight passengers in the cabin. The design was 
. developed specifically to meet the demand of oil 
operators for a fast, dependable utility boat for 
gauging, standby and crew transportation work. 


Sales Training for Fram Personnel 


Fram Corporation, Providence, Rhode Island, 
manufacturer of automotive oil, air and fuel fil- 
ters, this year inaugurated a new type of sales 
training course for district managers. Concen- 
trated within two weeks, the course, designated as 
the Fram Institute of Filtration, incorporated a 
thorough review of company products, policies, 
marketing and distribution, advertising, merchan- 
dising and selling techniques. District managers 
were divided into three groups and the two-week 
course repeated for each group. Thus, every man 
in turn was brought in from the field for the insti- 
tute, without noticeable interruption to normal 
atcivities in the corporation's over-all operation. 


Under the direction of Malcolm McCormick, vice 
president in charge of market research, who 
planned, coordinated and executed the program, 
the teaching staff included Dr. William S. James, 
vice president and director of engineering re- 
search; Paul Huber, chief research engineer; H. G. 
Kamrath, chief liquid filter engineer; other mem- 
bers of the engineering staff; Howard E. Robin- 
son, sales manager, and members of his staff. 
C. M. Buchanan, vice president of VanSant, Dug- 
dale & Company, Fram'’s advertising agency, con- 
ducted a session on advertising; and Donald Mc- 
Kellar, of Providence, gave a course in public 
speaking and salesmanship. 
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Lima-Hamilton Corporation has appointed The 
Power Equipment Company of Kansas City, Mo., 
as representatives of the firm on the sale of the 
new Hamilton 2114-inch by 2714-inch diesel en 
gines in western Missouri, and in Arkansas, Okla- 
homa, New Mexico, Kansas, Colorado, lowa, Ne- 
braska, Minnesota and North and South Dakota. 
The Hamilton diesel, which is becoming popular 
throughout the country, is a 2-cycle engine with 
2114-inch bore and 2714-inch stroke, available for 
stationary service. It can be arranged for dual- 
fuel operation, with fast, easy changeover from 
gas to oil, and oii to gas. 


Seaboard Uses More Diesels 


Seaboard Air Line Railroad has placed orders for 
sixty additional diesel locomotives, lifting the 
road's ownership to 329 diesel units and making 
possible for 1950 dieselization of 81 per cent of 
its freight service, 88 per cent of passenger ser- 
vice, and 56 per cent of yard switching, Legh 
R. Powell, Jr., president, announced recently. The 
additional power will cost about $8,000,000 and 
will be built by Electro-Motive Division of Gen- 
eral Motors Corp., Baldwin Locomotive Works and 
American Locomotive Co. To complete dieseliza 
tion of the entire Seaboard will require purchase 
of 140 to 150 more diesels at some future time. 


$3600 in savings 


Le Page's, ¥ Stream, 
L. 1, auto serv mecca 
for motorists. 


During ten years their LISTER- 
BLACKSTONE has put $3,600 in sav- 
ings in Le Page's pockets. “It’s a gyft!” 
says Mr. Le Page. 


Ten years of providing total power re- 
quirements for lights, heating, air com- 
pressors and bench machines at Le Page's 
modern, fully-equipped service station is this 
engine’s record. That means 24 hours a day 
on cold days, 13 hours a day every week day, 
half a day on Sundays. 


Let Lister-Blackstone show YOU how you 
can make comparable savings in your power 
requirements — at no obligation. Expert 
Lister-Blackstone engineers will furnish you 
with detailed recommendations. 


GIVE YOU BIGGEST 
DIESEL VALUE 
FOR YOUR DOL- 
LAR! 3 to 480 hp. 
Write us your uire- 
ments. Address 

DP. 


Le Page's Model 10-2 Lister Blas hstone Diesel 


LISTER-BLACKSTONE, 


Factory, Sales & Servicc Headquarters: 420 Lexington Avenwe, New York 17, N.Y. 
Parts Warehouses: NORFOLK, Va. 109 Street; BOSTON, Mass. Whesce Bidg.. Fish Pier 


Agents in: Boston « New York « Norfolk « New Orleans + T 
Newton (lows) «+ ‘Seattle LosAngeles «+ San Fra 
Seid and Serviced in 37 © 


Miemi « Sen Antonio « Dallas « Houston 
San 
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OVERHAUL 


with specialized 
Oakite cleaning 
compounds & methods 


OOKING for a way to cut 

hours off your overhaul 
schedule? Try cleaning parts the 
rapid, economical Oakite way. 


Oakite cleaning materials and 
methods are deliberately designed 

to remove heaviest accumulations 

of sludge, oil, scale. Their deter- 

gent action is so thorough, so quick 

that inspection of parts preceding 
overhaul becomes simple and cer- 

tain. Your mechanics can see at a 

glance what needs to be done—and 

waste no time doing it! 


Speed these jobs, too — 


® Conditioning heat exchangers 
® Cleaning feedwater heaters 
® Descaling surface condensers 
® Paint-stripping 

® Descaling compressors 

® Cleaning fuel oil tanks 


® Renovating painted surfaces 


FREE illustrated booklet tells how 
Oakite materials speed cleaning all 
types of Diesels. Write today to 
the address below. No obligation. 


INDUSTRIAL tan, 


METHODS * 


OQAKITE PRODUCTS, INC., 220 Thames Si. NEW YORK 
Technical Service Representatives in Principal Cities of U.S. & Canada 
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Modern diesel towboat of approximately the same class as five new boats Dravo Corporation ‘will construct. 


IVE new modern diesel-powered towboats are 

going to be added to the fleets of river vessels 
in the Pittsburgh district, replacing picturesque 
but obsolete stern wheel vessels. Dravo Corpora- 
tion announced recently that construction had 
started at its Neville Island shipyard on the five 
towboats which are desigried for use in the coal 
trade on the Monongahela and Ohio Rivers. Two 
of the five vessels are for Jones & Laughlin Steel 
Corporation, two for Pittsburgh Consolidation 
Coal Company, and one for Crucible Steel Com- 
pany. All five boats will be duplicates and will 
be built on a sectional prefabrication assembly- 
line basis, the same production technique em- 
ployed by the company to construct naval vessels 
during the war. All will be completed by the 
spring of 1951. Although only about vwvo-thirds as 
long as the sternwheeler steamboats familiar in 
Pittsburgh river operations, the five new vessels 
will have about 25 percent more: performance 
ability, Dravo naval architects said. 


Each boat will be equipped with two diesel en- 
gines manufactured by Superior Engine Division 
of The National Supply Company. Each engine 
is rated at 533 horsepower or a total of 1,066 
horsepower. The towboats will be equipped with 
Kort Nozzles that encircle each of the twin pro- 
pellers and increase the “push” and maneuvera- 
bility of the vessel. It was estimated they can 
handle six loaded 900-ton coal barges at six miles 
an hour. Their operating efficiency is further 
aiced by the use of reversing gears which enable 
thé engines to remain running in one direction 
while the boat is backing. On older boats, it is 
necessary to stop the engines and reverse their 
direction. In addition, all main engine controls 
will be at the pilot's fingertips through Westing- 
house Air Brake pilot house remote control 


systems on each vessel. 


Besides the smokeless feature, the new boats will 
be safer to operate due to their maneuverability 


Five New Diesel-Driven Teowboats 


characteristics. Their freeboard, the space be- 
tween the deck and waterline, will be consider- 
ably greater than that of the old sternwheelers. 
This feature gives the modern boats increased sta- 
bility. Quarters for the crew consist of seven 
modern, insulated cabins . Two shower and bath 
rooms are provided on the main deck and addi- 
tional facilities for officers are on the upper deck. 
The galley is modern in every respect. All water 
used for cooking and drinking on the boats will 
be brought from shore and stored in 1,500-gallon 
capacity, plastic lined tanks. All five vessels will 
have radar systems for operation through fog. 
This wartime development has found wide use as 
a navigational aid on the western rivers and has 
reduced tie-up time considerably. Screw-propelled 
towboats have gradually been replacing stern- 
wheelers throughout the entire inland waterways 
system, Dravo officials said. Better and deeper 
river channels, established through the work of 
the U. S. Army, Corps of Engineers, permit the 
use of propeller-type towboats. The five new 
boats, for which names have not yet been selected, 
are somewhat similar to Dravo’s Wm. Pitt, Free- 
dom, and Victory, which have been operating in 
the district's sand, gravel, and coal trade for sev- 
eral years. 


MOLDED DIMENSIONS OF FIVE NEW TOW- 
BOATS TO BE BUILT BY DRAVO CORPORATION 


Length . 108 feet 
Beam ... 26 feet, 6 inches 
Depth : 9 feet 
Draft : 6 feet, 6 inches 


Horsepower at 750 rpm. 533 each engine 
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| litus VILLE—a dependable source 
for FORGED CRANKSHAFTS 


Back rip scarifiers, mounted on the back-side of 
bulldozer moldboards, which rip the ground when 
the tractor backs up and float on top of the 
ground when moving forward, are being intro- 
duced by Preco Incorporated, Los Angeles, Cali- 
fornia. This new product is available for all stan- 
dard straight blade bulldozers. The teeth rip and 
loosen packed soil, black top and hard ground. 
They rake out rocks and roots and smooth the 
ground, making forward blading easier and faster. 
Dead head time is fully utilized. The equipment 
does not interfere at any time with blading opera- | 
tions. A set of back rip scarifiers consists of four 
curved shanks c@pped lock-on replaceable teeth, 
each mounted in a separate housing which is | 
welded to the back of the bulldozer moldboard. | 
The teeth are made from the finest steel alloys to 
insure long life under the most rugged conditions. 
They can be raised and pinned out of the way 
when not in use. Contractors who have used this 
equipment over the past two and a half years 
verify that back rip scarifiers aid bulldozers in 
moving more dirt per hour. 


September Fifth 


That is the day the first copies of the Dieser 


Encine Catatoc, Votume Firreen, will go into 
the mails. Completely revised from volume four- 
teen. A big book in every way, 385 pages, 1014 
inches by 131% inches. Every diesel engine, every 
dual-iuel engine, every natural gas engine actively 
manufactured and marketed in these United States 
is technically and completely described and illus 
trated in this new edition—ready to mail Septem 
ber 5th. Price $10.00—send order to Dieset Proc 
ress, P. O. Box 8458, Cole Station, Los Angeles 
46, California. 


New Bullutin Offer 


The Catawissa Valve and Fitting Company has 
just released its new bulletin that illustrates its 
complete line of hot forged steel unions and 
valves and includes complete data, specifications, 
as well as prices. This new catalog is the first 
general literature release picturing both standard 
and double extra heavy hot forged steel unions, as 
well as Catawissa orifice, male and female, lug nut, 
and full stainless steel and full alloy steel unions. 
In addition to illuswating single union swing 
check and spring controlled check valves, the new 
catalog incorporates complete information on the 
new double union full opening swing check valve. 
For further information, write Dieser Procress, 
File 37, P. O. Box 8458, Los Angeles 46, Calif. 
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STRUTHERS WELLS 


Corporation 


TITUSVILLE FORGE DIVISION 
TITUSVILLE, PENNSYLVANIA 


CHOSEN AGAIN 
for the 
TOUGHEST JOBS... 
AIR-STARTING 


4 


FROM THE FORGING PRESS 


TO THE ENGINE 


STARTER DRIVE 


In many of the .ew diesel installations where elec- 
tricity is undesirable, air-starting has solved the 
problem. Here, once again, Bendix* Starter Drives 
get the call. For the air-cranki..g meiors on these 
big, rugged diesels naturally use the finest, most 
reliable starter drives available, and the Bendix 
Drive has proven these qualities on over 80,000,000 
installations. Its powerful, compact design is easily 
adapted to meet a wide variety of starter require- 
ments. You'll find it's well worth your while to 
investigate Bendix Starter Drives —whatever your 
starting problems may be! Our engineers are 
always ready to work with you. APES. U.S. PAT. OFF. 


ECLIPSE MACHINE DIVISION of Sehr 
LMA, NEW YORK © 


Expert Sales: Otvision, 72 Filth Avene, 
63 
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New York Opens Drive for Diesel Tax 
Compliance 


The New York State Department of Taxation and 
Finance has initiated a new drive for full compli- 
ance with the state’s motor fuel tax law and regu- 
lations by both sellers of diesel fuel and diesel 
truck operators—including out-of-state truckers 
who operaie in New York. Through the Depart- 
ment’s Miscellaneous Tax Bureau, which admin- 
isters New York's motor fuel tax law, the state 
has served notice that tax examiners are checking 
on diesel fuel sales and use throughout the state. 
These are the requirements affecting users of die- 
sel fuel on highways in New York State: 


| 


| 
rig equipped with Deluxe Filters 
my. 6 


1. If you own one or more diesel-powered trucks 
which operate within New York State, you are 
considered a distributor under the law and are 
required by law to register each diesel truck with 
the State Miscellaneous Tax Bureau. There is a 
registration fee of 25 cents. This must be done 
regardless of whether you reside in New York or 
another state. 


2. You are required to report each month your 
diesel fuel purchases of the previous month, at 
the same time paying the state tax of 4 cents’a 
gallon on the gallonage reported. 


Persons who sell diesel fuel, fuel oil or kerosene 


with Deluxe ON-24 Filters 


~ Get LONGER Diesel Engine LIFE and LOWER MAINTENANCE COSTS 


with DELUXE FULL-DEPTH Filtration! 


Longer Oil Travel is the Secret of Deluxe’s 
Thorough Oil Cleansing Principle! 
Operators of mobile and stationary diesel engines 
have enjoyed the benefits of DeLuxe's Full-Depth 
Filtration Action for over 15 years. The Full-Depth 
Principle is so basically sound, so simple, that once 
pointed out it is easy to appreciate the reasons for 
DeLuxe’s outstanding performance. 


LONG OIL TRAVEL frorn bottom to top—the entire 
length of the filter, instead of the con- 
ventional center to side SHORT OIL TRAVEL 
is essential to thorough oil cleansing. 

With every DeLuxe Filter you get 
FULL-DEPTH FILTRATION pilus these 
3 exclusive DeLuxe Advantages: 


A patented Spring built into the ca that assures 
1 cuntform density—prevents cartridge collapse under 

engine pressures. 

The exclusive meta! Cone that insures correct, uniform 
2-rate of oil flow—drops heavy particles into the sump. 


makes sump cleaning quick,eesy andclesn. 
Proof that the DeLuxe Principle of Full-Depth 
Filtration actually does the job right is the fact that 
year after year, 75% to 90% of the Winners of Bus 
Transportation Maintenance Awards go to DeLuxe 
users. Last year 15 out of 18 Award Winners were 
DeLuxe Equipped. 

For valuable information un the care and mainte- 
nance of all filter-equipped engines, write for your 
free copy of the “Key to Clean Lubrication”. 
DELUXE PRODUCTS CORP. 1416 Lake Street, LaPorte, Indiana 


for use in the operation of diesel motor powered 
vehicles are also subject to the law. They are re- 
quired to report monthly to the New York Mis- 
celaneous Tax Bureau all sales of such diesel 
fuel, listing the license number of the diesel truck, 
the name and address of the owner, the quantity 
of fuel sold and the date of sale. 


Diesel truck owners who fail to file returns or pay 
the tax on diesel fuel in compliance with the 
New York law are subject to a penalty of 5 per 
cent of the tax plus | per cent for each month of 
delinquency. Filing a “wilfully false” return is a 
felony. Other violations of the law or regulations 
are misdemeanors, punishable, upon conviction, 
by a fine up to $5,000, imprisonment for up to one 
year, or both. In addition, violations may result 
in the suspension or revocation of diesel registra- 
tions and retail filling station licenses. To apply 
for registration of diesel trucks, to obtain report 
forms and for further information as to require- 
ments, owners of diesel trucks which operate in 
New York and retail sellers of diesel fuel in New 
York should write to: Miscellaneous Tax Bureau, 
New York State Department of Taxation and 
Finance, Albany |, New York. 


New Regional Office ° 


The National Supply 
Company, Superior En- 
gine division, has an- 
nounced the opening of a 
new regional office at Kan- 
sas City, Missouri, and the 
appointment of R. C. 
Straube as regional man- 
ager to head that ofhce, 


according to Mr. Robert 
R. C. Straube M. Pearson, manage: of 
sales for the division. Mr. Straube, a veteran of 25 
years experience in the diesel engine field, has been 
associated with The National Supply Company's 
Superior Engine Division since 1935. In Octo- 
ber, 1946, he was made assistant to the manager 
of sales at Springfield, Ohio, the position he 
leaves to assume his new duties. The Kansas City 
office will serve as headquarters for a territory 
which covers western Missouri, Kansas, Oklahoma, 
Colorado, and the Texas Panhandle. 


Appointment at International Harvester 


Mr. L. J. Lange, International Harvester Com- 
pany, has been appointed industrial power prod- 
uct specialist of that company, as was announced 
by Mr. A. J. Peterson, manager, general sales 
department, in a recent letter. His duties will be 
concerned with the design and sale of industrial 
wheel and crawler tractors, and power units. Mr. 
Lange succeeds Mr .S. L. Siegfried in this capacity. 


Mr. Lange joined the company in 1936 with the 
gas engineering department on field testing and 
tractor development. In 1946, he was made ser- 
vice engineer in the territory for industrial power 
products from January, 1947, until November, 
1949. Mr. Lange served as service supervisor. In 
November, 1949, he was promoted to assistant 
product specialist. 
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The old problem of fouled-up engines and run- 
down batteries from constant operation at trolling 
speeds may be eliminated with a marine gear 
which has just been announced by the Twin Disc 
Clutch Company, Racine, Wisconsin. The com- 
pletely new reverse and reduction gear includes 
among its exclusive features a hydraulic coupling 
trolling drive that permits an over-all reduction 
ratio 2.5 times the normal fixed reduction ratio. 
In one of the new units equipped with 3:1 gears, 
for example, the operator can secure an over-all 
reduction ratio of 7.5:1 by setting a control valve. 
This feature is made possible by a variable-fill hy 
draulic coupling incorporated between the engine 


flywheel and the reduction gears. 


At complete fill, the hydraulic coupling offers all 
the advantages of fluid power, and the engine can 
be operated at all speeds. In addition, however, 
when trolling speeds are required, fluid can be 
partially emptied from the hydraulic coupling to 
permit as much as 60 per cent “slip” at reduced 
engine speeds. This slip permits an additional re- 
duction in propeller shaft speeds up to 2.5 times 
normal. That is, an engine operating at 900 rpm. 
through 3:1 reduction gears would turn the pro- 
peller at approximately 300 rpm. for normal oper- 
ation. But, the same engine running at 900 rpm. 
operating through the trolling drive, would turn 
the propeller shaft at approximately 120 rpm. 
First in what will be a complete line of marine 
gears, the new Twin Disc MGH-220 is designed 
for engines ranging from 135 hp. to 230 hp. in the 
1,400 to 2,100 rpm. class. Complete details may be 
obtained from Dreset Procress, File 34, P. O. Box 
8458, Los Angeles 46, Calif. 


Coventry Displayed at Trade Fair 


Hitherto the small quick-running diesels made by 
Coventry Diesel Engines Ltd., and known collec- 
tively as the Godiva type, have been built only in 
multi-cy;inder forms, up to a maximum of 47 bhp. 
at 2,500 rpm. Now the range has been extended 
at the lower end of the power seal by the develop- 
ment of a single-cylinder model with a 12-hr. rat- 
ing of 514 bhp. at 1,500 rpm., and a balanced twin 
diesel rated at 15 hp. 


Coventry diesel engines exhibited at the Toronto 
Fair include a C.D.B. 30-bhp., 4-cylinder marine 


propulsion engine with reverse and reduction 
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gear and full electrical equipment; a C.D.4 15/30- 
hp. stationary power unit complete with clutch, 
radiator and fuel tank, ard two C.D.1. 3/5y¢-hp. 
stationary engines, one being complete with radia- 
tor, fuel tank and pulley. All the engines have 
identical cylinder bore and stroke and have inter- 
changeable, easily fitted, dry cylinder liners. 


Roller Bearings Soon Available 


Bower roller bearings soon will be available to 
service outlets through the nation-wide branch 
facilities of Federal-Mogul Service, division of 
Fe *_ral-Mogul Corporation, according to S. A. 
Strickland, president of the Bowel Roller Bearing 


When VAPOR 


Company, and Guy S. Peppiatt, president of Fed- 
eral-Mogul Corporation, both of Detroit. 


“Federal Mogul's 59 strategically located branches 
covering the entire United States will provide 
broad availability for Bower bearings through an 
old-established and thoroughly experienced or- 
ganization,” said Strickland. Federal-Mogul Ser- 
vice branches will carry stocks of the very com- 
plete Bower line of tapered roller bearings, as 
well as Bower straight roller bearings, which pro- 
vide replacement coverage of popular sizes in the 
automotive trade. Arrangements are now being 
compelted to provide full stocks in all Federal 
Mogul Service branches as rapidly as possible 


Serves Many Varied Needs 


Regardless of engine size, nature of business 
or requirements, Vapor Phase converts old 
or new engines into long life, super-efficient 
power units, without increasing the fuel bill. 
Most users report reduced fuel and main- 
tenance costs, 


Vapor Phase equipped engines a/so serve the 
multi-purpose job of generating steam, heat- 
ing water, fluids, space or other process, in- 
cluding cooling or heating through air condi- 
tioning systems—each as required or all at 
the same time, for the cost of engine opera- 
tion only. Permits incredible savings! 


Record Engine 
Performance, 
Low Cost and 


VAPOR PHASE Makes Quite a Difference 


Freeport knows, since they Vapor Phase equipped |2-year-old 
Engine No. 8. Immediately this engine started breaking plant 
records for efficiency and low upkeep. Formerly overloaded 


at 1,500 kw. load, it now « 


ates at 2,000 kw. load easily and, 


in emergencies, up to 2,500 kw. load. Fael consumption now 
about 10 pf coent les—lube oil consumption now | gallon per 
5,000 HP /i1s. against former 3,500 HP /hrs. Ring wear negli- 


gible 


The Vapor Phase unit also heats the entire plant free, 


saving $600-a-month cold weather fuel bills 


That's why the second Vapor Phase unit went in-to serve 
Engines 9 & 10 and alse furnish steam heat for several build 
ings in Freeport at a nice profit! 


VAPOR PHASE pays off in Savings 
alone, the first year. The unit costs 
nothing to operate and is good for life. 


Write or Wire tor Information 
Applying to Your Specific Needs 


Offices in Mest Principel Cities 


ENGINEERING CONTROLS, Inc. 
2835 East Eleventh St., Les Angeles 23 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
¢ power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shoft sizes: 
Y% to 40,000 HP 

1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


4 
Gre tliminated 
PATENTED 
4 FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
COMOITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 
ALL PARTS ARE 


9 SOLIDLY BOLTED TOGETHER. 
} 

| Write for the lotest reprint 

P of our Engineering Catalog. 


THOMAS FLEXIBL 
| COUPLING CO. | 


WARREN, PENNSYLVANI 


Catalog—Volume Fifteen 


On September 5th the first copies of the new 
volume fifteen of the Diese: Encine Cataroc will 
go into the mails. A complete revision of volume 
fourteen, with many new engines, many new mod- 
els, many old models re-rated. In this volume fif- 
teen you will find every diesel engine, every dual- 
fuel engine and every natural gas engine actively 
manufactured and sold in these United States, tech- 
nically and completely described and illustrated. 
Plus a large and very important accessory equip- 
ment section. Truly described as the Bible of the 
Industry, this volume fifteen of the Dieser ENcine 
CatraLoc can be obtained by mailing $10.00 to 
Dieset Procress, P. O. Box 8458, Cole Station, Los 
Angeles 46, California. 


Supercharged Dual-Fuel Engines to 
Burn Sewage Sludge Gas in East 


The first supercharged, dual-fuel engines that will 
operate on sewage sludge gas in the east are now 
being installed in Bay Park, Long Island. They 
are part of a $7,500,000 new Nassau County sew- 
age system, which will serve 53 per cent of the 
county area and 83 per cent of the population. 
In the main building there will be five super- 
charged, dual-fuel engines supplied by Worthing- 
ton Pump and Machinery Corporation, totaling 
2,925 hp. Two of the engines will drive Electric 
Machinery Manufacturing Company a-c genera- 
tors which will supply electric energy for the main 
sewage-treatment-plant power requirements. Two 
other engines will drive Roots-Connersville rotary 
positive displacement type blowers which will sup- 
ply the necessary air for distribution in the aera- 
tion tanks. They will each have a rated capacity of 
8,500 cfm. of free air at 8 psi. 


The fifth and largest unit is a combination drive 
to both a 500 kw. generator and 16,000 cfm. blow- 
er. Space is reserved for another combined unit 
of this type for future installation. In these com- 
bination units the engine is directly connected to 
the generator and the blower is connected by 
means of a special disconnecting type coupling, 
thus permitting the blower to be disconnected 
when the unit is used for power generation. In 
full operation, the plant will produce daily about 
170,000 cubic feet of sewage sludge gas having a 
heating value from 550 to 600 Btu. per cubic foot, 
which will be available for use as a fuel to operate 
the engines. Development of the dual-fuel diesel 
was pioneered by Worthington engineers in 1939 
with the first American installation in the Tall- 
man’s Island sewage treatment plant of the City 
of New York. Upon completion, the new Nassau 
County treatment plant will include the most ad- 
vanced power generating and air blowing equip- 
ment. It will incorporate two of the most success- 
ful improvements in engine and plant design 
made in recent years. First, dual-fuel operation 
will permit the use of gas or oil fuel at any ratio 
on the high compression diesel cycle with its in- 
herently high thermal efficiency. Second, engine 
supercharging will allow maximum power for a 
given space allotment. The plant, which is ex- 
pected to be placed in operation at the end of this 
year, will treat 27,000,000 gallons of sewage per 
day when in full operation. 


New Branch for Cummins 


Expanded facilities for serving tucking, mining, 


petroleum, and industrial needs in Central Illinois 
and part of Iowa are being made available by 
Cummins Diesel Sales Corporation of Illinois at 
a new branch location in Peoria, Illinois. The 
branch serves an area extending from west of 
Des Moines, lowa, to the Illinois-Indiana line, 
although Chicago operations are covered by Chi- 
cago headquarters to 1700 South Indiana Avenue. 
The new building, with its 10,000 square feet of 
area, houses seven truck bays with complete over- 
head monorail and hoisting installations for the 
speedy servicing of trucks. Complete twols and 
equipment are available for the cleaning section, 
inspection department, rebuild section, and test- 
ing department for engines and assemblies. A 
full line of factory-warranted parts will be stocked 
along with exchange assemblies. The branch will 
be managed by Edward Sandtner. Marshall Shaw 
is the sales engineer, and Harry Krusinger is parts 
manager. All are of Peoria. A crew of five fac- 
tory-trained mechanics complete the staff. 


New Korfund Bulletin 


Characteristics of the various types of vibration 
isolation media—springs, rubber, and cork mate- 
rials—are given in a new bulletin, G-102, released 
by The Korfund Company, Inc., 48-20-B 32nd 
Place, Long Island City 1, New York. Fifty typical 
machine and equipment applicaitons are tabulated 
with recommendations for proper types of vibro- 
isolators for highest eficiency and with alternates 
for satisfactory operating efficience for less exacting 
requirements. Various types of standard mount- 
ings are described with data or loading ranges 
which run from 10 Ibs. for small isolators to 50,000 
Ibs. per isolator for a heavy duty spring type. 
Specific purpose isolators for business machines, 
fan and motor units and other applications are also 
described. Typical specification clauses for instal- 


lation contracts are also given. 


Murphy Diesel Awarded Contract 


The first June diesel contract listed by the De- 
partment of the Army was let out by the Chicago 
Procurement Ofhce, Corps of Engineers, Chicago, 
Illinois. Murphy Diesel Co., of Milwaukee, Wis- 
consin, was the succesful bidder. Quantity was 
one lot valued at $139,358. 
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The Marine Service Division of the Magnus 
Chemical Company announces an improved sol- 
vent remover for carbonized oil and grease de- 
posits, which is particularly valuable in marine 
and power plant operations. Magnus Carbon Sol- 
vent is an outcome of war time work with the 
U. S. Army Air Service Command, during which 
a new type of solvent was developed which made 
it possible to clean heavily encrusted airplane en- 
gine parts with minimum hand work and in 
greatly reduced time. Greatly improved in effec- 
tiveness, the new Magnus Carbon Solvent contains 
chemical ingredients which rapidly penetrate car- 
bonized oil deposits down to base metal, loosen- 
ing them so that they can be easily flushed off. 
There is no danger of harmful action of any kind 
on any metal, including copper, brass, aluminum, 
silver, zinc, diecast metals and even highly polished 
steel. 


An outstanding feature of the new solvent is its 
exceptionally long service life. “she solution can 
be used over and over again for much longer pe- 
riods than any other carbon removing compound 
now available. A short soak in Magnus Carbon 
Solvent is sufficient te remove carbonized deposits 
from oil burners and from oil valves and hot oil 
lines. On fuel oil heaters, the solution is circu- 
lated for a period of an hour or less, depending 
on the degree of encrustation. On diesel and gas 
engine parts, Magnus Carbon Solvent will remote 
carbonized oil deposits following a soak period 
and final water rinse in much shorter time than 
with other carbon removers. The cleaning time 
can be cut to minutes, however, and the hand 
brushing eliminated, by using this solvent in a 
Magnus Aja-Dip Cleaning Machine. This im- 
proved solvent remover for carbonized oil and 
grease is not only applicable to ship and shore 
power plant operations, but to ship repair yards 
where engine overhaul is carried on. 


New 152 Horsepower Truck Diesel 


The Buda Company, Harvey, Illinois, announces 
the development of a new heavy-duty truck diesel 
suitable for operation in all kinds of trucks, 
buses, and tractors, carrying gross loads up to 
52,000 Ibs. Model 6-DTS468 is a supercharged 
diesel engine developing 152 horsepower and a 
maximum torque of 370 Ibs.-ft. at 1,600 rpm. The 
engine has a bore of 414 inches, a stroke of 514 
inches, and a piston displacement of 468.3 cu. in. 
It is a 6-cylinder model, full diesel, solid injection 
type. The features of this new Buda truck diesel 
are greater torque and horsepower packed into a 
compact, comparatively lightweight power plant. 
The overall length of the unit from the flywheel 
housing to the front of the fan is 47-9/16 inches; 
the width at the widest point is 291 inches. The 
unit weighs without electrical equipment and air 
compressor only 1,418 Ibs. 


The crankshaft is completely counterbalanced 
with 12 counterweights and a torsional vibration 
dampener on the front end to insure quiet, 
smooth, vibrationless operation. A large number 
of the engine parts, such as the manifold, the 
valve covers, brackets and connections are made 
of aluminum alloy to provide extra strength and 
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keep the weight down. The supercharger is belt- 
driven with step-up gears built into the super- 


charger for low drive belt speeds. The super- 
charger is positive displacement type with helical 
cut gears to obtain quietness. It needs no atten- 
tion except for periodic lubrication. Low fuel 
consumption is assured because of Buda’s con- 
trolled turbulence, slow pressure combustion sys- 
tem. There are more uniform pressures on the 
piston and moving parts, and this combustion 
system results in more thorough utilization of 
fuel so that there is no wasted fuel in the form 
of heavy black smoke. 


F-M Enter Canadian Locomotive Field 


Fairbanks, Morse & Co., Chicago manufacturers, 
and The Canadian Fairbanks-Morse Company 
Limited of Montreal have recently entered the 
Canadian railroad diesel locomotive field through 
the purchase of a substantial stock interest in the 
Canadian Locomotive Company of Kingston, On- 
tario—the oldest firm of its kind in Canada, which 
has a capacity of fifteen steam type locomotives 
per month. The -irectors and stockholders of the 
Canadian Locomotive Company, at a meeting held 
June 5th, approved the stock purchase plan which 
places the control of the future operations of the 
company with Fairbanks, Morse & Co. of Chicago 
and The Canadian FairbanksMorse Company 
Limited of Montreal. 


Immediately following the stockholders meeting, 
the directors elected Robert H. Morse, Jr., presi- 
dent and chief executive of the Canadian Loco 
motive Company. Mr. Morse is president of Fair- 
banks, Morse & Co. of Chicago and chairman of 
the executive committee of The Canadian Fair- 
banks-Morse Company Limited of Montreal. Mr. 
Morse announced that Fairbanks-Morse officials 
and engineers will immediately lend all assistance 
possible to tool up and start making all types of 
diesel locomotives in the Canadian plant so that 
delivery can start at an early date. The Canadian 
Locomotive Company, which was founded one 
hundred years ago, will retain its corporate iden- 
tity and will be operated as a separate concern. Its 
products will continue under the same name. The 
diesel locomotives, as manufactured in the Ca- 
nadian plant, will use as their source of power the 
well known opposed piston type of diesel origin- 
ally designed by and perfected in the Fairbanks. 
Morse plant at Beloit, Wisconsin. Several million 
horsepower of this type of engine are now in use. 
According to Mr. Morse, the new diesel locomo- 
tive activities will greatly augment the production 
of Fairbanks, Morse & Co. and is another forward 
step in their program to expand rapidly this phase 
of the company’s business. 


Small-Size Socket Screw Bulletin 


The Bristol Company, Mill Supply Division, has 
just published a bulletin on the recently an 
nounced small wire-size multiple-spline socket cap 
screws and set screws. Six-page Bulletin 881 is 
liberally illustrated and gives full information on 
specifications and prices of socket head cap screws 
in sizes as small as No. 2 wire size and set screws. 
Copies are available from The Bristol Company, 
Waterbury 20, Conn. 


Manufacturers of High Precision Fuel 
Injection Equipment take great pleasure 
in presenting their products: 


INJECTION PUMPS 
For Diesel trucks, industrial and 
marine engines. 


NOZZLES — NOZZLE HOLDERS 
(all types) 


SPARE PARTS — TEST BENCHES 


which will be exhibited at our Stand in 
the International Amphitheatre, Italian 
Division, at the First Unised States In- 
ternational Trade Fair, at Chicago, IIL, 
irom August 7th to August 20th. 


U. S. A. Representatives: 


44 WHITEHALL STREET 
NEW YORK 4, N. Y. 
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ENGINE CATALOG 


ENTIRELY REVISED AND RE-WRITTEN 
Volume Fifteen of the DIESEL ENGINE CATALOG will be 


Volume Fourteen — many new engines, new models, new 


ratings. 


THE BIBLE OF THE DIESEL 


Entirely revised and re-written, 
this catalog is a MUST for De- 
sign and Operating Engineers. 
Indispensable to buyers of either 


9 or jes. Invalu- 
able to Students and Instructors. 
T dously luable to all 


Diesel Salesmen and Accessory 
Salesmen. In no other book can 
be found such complete and de- 
tailed information on Diesel en- 
gines, Dual-fuel engines and 
Natural Gos engines. 


DIESEL ENGINE CATALOG 


Re-written in its entirety, detailed 
attention has been given to 
make this fifteenth edition of the 
DIESEL ENGINE CATALOG an 
easy-to-read book. Its compre- 
hensive classification and index- 
ing, all contribute to making it 
easy for YOU to find what you 
want in this book. Five books in 
one with five integral sections, 
this catalog is indispensable 
whether for technical reference 
or selective buying. 


} ORDER YOUR COPY TODAY! 


PER 


COPY 


INDUSTRY 


The five separate sections break 
down as follows: (1) An engine 
section fully illustrated with com- 
plete technical descriptions and 
specifications. (2) An accessory 
section describing engine and 
plant accessories. (3) A trans- 
mission section describing torque 
converters, etc. (4) A classified 
buyers’ guide giving you valu- 
able information as to the source 
of many things you buy in this 
industry. (5) Advertising section. 


P. O. Box 8458, Cole Station, Los Angeles 46, Calif. 


Enter my order today for a copy of the 1950 Diesel Engine Catalog, Volume Fifteen, Edited by Rex W. 


Wadman, for which | enclose $10.00, also payable at £4. 8s. Od. to E. H. Doddrell, 342 St. Paul's 


Corner, Ludgate Hill, London E.C.4. 


Worthington Names Central Manager 
and Buffalo District Manager 


J. W. Stovall W. A. Meiter 


A newly-created position of central sales man- 
ager, directing the sales of Buffalo, Detroit, Cleve- 
land, Cincinnati and Pittsburgh offices, has been 
filled by William A. Meiter, according to an an- 
nouncement by T. J. Kehane, general sales man- 
ager of Worthington Pump and Machinery Cor- 
poration. John W. Stovall has been appointed 
manager of the Buffalo district sales office, suc- 
ceeding Mr. Meiter. Mr. Meiter graduated from 
Ohio State University with a mechanical engi- 
neering degree in 1927 to become a member of 
the Worthington Training Class of that year. He 
then became a sales engineer in the Cleveland 
district sales office, where he remained until he 
was named manager of the Buffalo office in 1938. 
A member of the Erie Chapter of the New York 
State Society of Professional Engineers and presi- 
dent of the National Sales Executives of Buffalo, 
Meiter also is vice president and director of the 
Chamber of Commerce, Rotary Club and Athletic 
Club, all of Buffalo. He is a member of Theta 
Tau fraternity. Snyder, New York, has been his 
home until this move, which will take him to De- 
troit, where he will make his headquarters. 


Mr. Stovall, appointed Buffalo district sales office 
manager effective July Ist, has been with the com- 
pany 21 years. He attended Carnegie Institute of 
Technology and then joined the Worthington or- 
ganization as an estimator in the Pittsburgh dis- 
trict sales office. He became a sales engineer there 
in 1932. Ten years later he was transferred to 
the Rochester branch office, where he has served 
as a sales engineer until he was transferred to the 
Buffalo district sales office in June. A member of 
the Engineering Society of Buffalo and the 
Rochester Engineering Society, Mr. Stovall also 
is a member of the Buffalo Athletic Club, Uni- 
versity Club of Rochester, Central Railway Club 
of Buffalo, and Sigma Nu. He is president of the 
Board of Education of Water Valley, New York, 
and a member of the official board of the Ham- 
burg Methodist Church, Hamburg, New York, 
where he makes his home. 


New Order for Baldwin 


The Baldwin Locomotive Works has announced 
the receipt of orders aggregating 92 diesel-electric 
switching, road switching, and road locomotive 
units, including: fourteen 1,200-hp. diesel-electric 
switching locomotives for the Lehigh Valley Rail- 
road; eighteen 1,600-hp. diesel-electric road switch- 
ing locomotives for the Chesapeake & Ohio Rail- 
way; and eight 1,600-hp. diesel-electric road switch- 
ing locomotives for the Missouri-Kansas-Texas 
Railroad. 
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The city of New Bern, North Carolina, has added 
a sixth National Supply Company Superior diesel 
engine to their municipally owned diesel electric 
power plant. The plant, completed in 1948 at a 
cost of $600,000, was originally built with five 
Superior engines installed. Prior to 1948, the city 
had used steam turbine-driven generators. In 
1947, although operating all available equipment, 
part of the city’s electrical needs had to be pur- 
chased. It was this situation which led to the 
building of the new plant. Before deciding on 
diesels, city officials considered three other meth- 
ods of supplying necessary power: (1) purchasing 
the amount of power needed; (2) building a new 
steam plant and moving to the new location the 
steam equipment owned at that time; (3) build- 
ing a diesel plant. Comprehensive economic stud- 
ies were made to determine the relative merits 
and costs of each of these plans. Results showed 
conclusively that a diesel electric plant would 
more nearly solve the city’s power problems. A 
contract was let for five Superior supercharged 
diesels which would develop 1,000 kw. each. The 
sixth engine is a duplicate of the five originally 
installed and is a supercharged unit producing 
1,440 hp. at 360 rpm. It has eight cylinders of 
1414-inch bore and 20-inch stroke and is equipped 
with oil cooled pistons, Woodward hydraulic gov- 
ernor, duplex fuel oil filter, automatic alarm and 
emergency shut-down systents, and many other 
modern features. 


Baldwin Raises Horsepower on 
Diesel-Electric Locomotives 

As part of an established program of engineering 
research having as its objective the provision of 
maximum hauling capacity and flexibility in its 
standard types of diesel-electric locomotives, Bald- 
win has announced increased horsepower ratings 
and also increased tractive effort ratings or con- 
tinuous rating speeds on the complete Baldwin- 
Westinghouse line. This constitutes the first ma- 
jor revision on all models since the war. All units 
are affected and the complete line now includes: 
800-hp. and 1,200-hp. switches; 1,600-hp. all-service 
locomotives with either 4- or 6-wheel trucks and 
with either 4 or 6 traction motors; a 2,400-hp. road 
transfer locomotive; and 1,600-hp. road units 
which can be operated in multiple to form 3,200- 
hp., 4,800-hp., or 6,400-hp. locomotives. All ratings 
represent horsepower available for traction. Op- 
tional gear ratios are offered in the 1,600-hp. all- 
service lovomotives, in the 2,400-hp. road transfer 
locomotive, and in the 1,600-hp. road locomotive 
units, permitting a wider latitude in the selection 
of speed and power capacities to suit a particular 
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service. Of paramount importance from a main- 
tenance standpoint is the fact that these changes 
have been made without seriously affecting the 
interchangeability of parts between older Baldwin 
locomotives and the new units. 


De Laval Offers New Bulletin 


The De Laval Steam Turbine Company has avail- 
able a new bulletin describing the De Laval 
A313A IMO rotary pump. The new pump is a 
general service screw-type rotary pump designed 
for pumping petroleum products, and other light 
viscous fluids, as required for rotary and steam 


atomizing oil burners, oil wansfer, lubrication, 
hydraulic systems and similar services. Capacities 
to 85 gpm.—pressures to 150 psi. The bulletin 
contains a cross-section drawing, description of 
the IMO pumping principle, viscosity tables, di- 
mension drawings and table of standard NEMA 
motor frame sizes. Main features of the pump are: 
pulsation free flow; pump can be mounted in any 
position and driven by direct connected shaft, 
V-belt or chain; mechanical shaft seals; pre-lubri- 
cated bearings; optional types of mountings. For 
further information write Diese: Procress, File 
38, P. O. Box 8458, Los Angeles 46, California. 


9 models |-4 cylinders, 5/150 h.p. 
at 600/1000 r.p.m. 
4 models |-4 cylinders, 13/52 h.p. 
at 1500 r.p.m. (B.E.S.A. ratings.) 
@0-cycle A.C. or D.C. Generator 
Sets up to 9SKW. 


MARINE PROPULSION 
8 models 2-6 cylinders, 18/150 h.p. 
at 1000 r.p.m. 
4 models 2-4 cylinders, 22-48 h.p. 
at 1200 r.p.m. 
3 models 2-4 cylinders, 27/52 h.p. 
at 1500 r.p.m. (B.E.S.A. ratings.) 


MARINE AUXHIARY 
Generator, Pump and Compressor 


Sets for Shipboard use—range as 
Industrial. 


APPLICATIONS INVITED from firms in the U.S.A. interested in the possible distribution of our range 
of diesel engines. Stock and Credit Facilities available. 


RUSSELL NEWBERY & CO., LTD. 
ESSEX WORKS, DAGENHAM, ESSEX, ENGLAND. Cables: Diesel, Dagenham 


CAMARA A01AM COMUMONTREAL AND 
QUINARIA EANGENIERIA 5.4) DP. 


i 
Increasing Plant Output Al 
a 
| 
de: 
RUSSELL REWBERY 5 to 150 
if 
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A pipe flange spreader to remove an old gasket 
when necessary to install a new one has been an- 
nounced by the Owatonna Tool Company. Two 
OTC Grip-o-matic Pullers combine to accomplish 
a difficult job with two removabie wedges on the 
forcing screws to spread the pipe flanges. An espe- 
cially useful tool in utility plants, refineries, mills 
and industrial plants of all kinds. The jaws are 
hooked into the bolt holes with the tools opposite 


} each other and the forcing screws are turned alter- 
7 . nately to spread the flange uniformly. For com- 
plete information write Diese, Procress, File 40, 
“ak i P. O. Box 8458, Los Angeles 46, California. 
New Orders for Lima-Hamilton 


Lima-Hamilton Corporation has announced re- 
ceipt of orders for two large Hamilton diesel en- 
gines, both two-cycle units with 2114-inch bore 


and 2714-inch stroke with rotary valves. One is 
an 8-cylinder marine diesel for Pittsburgh Steam- 
ship Company for installation in the ship, Eugene 
W. Pargny, with a rating of 3,570 brake horse- 
power, 252 revolutions per minute, geared down 
to 110 . This unit, Lima-Hamilton said, will set 
the pace for Great Lakes shipping, and delivery 
will be made in time for installation when the 
ship is laid up for the winter. 


The second Hamilton diesel is a 6-cylinder engine 
to drive a 2,000-kilowatt direct-current gencrator 
for use in the electrolytic refining of copper. This 
order is for the Perth Amboy, N. J., plant of the 
Raritan Copper Works of International Smelting 
and Refining Company, a subsidiary of Anaconda 
Copper Mining Company. Operated at 250 revo- 
lutions per minute, direct connected to generator, 
the diesel is designed so it can be converted to 
dual fuel operation by the addition of gas injector 
equipment. This unit is engineered for 24-hour 
day operation, 365 days a year. 


New 1950 Equipment Folder 


In order to provide up-to-date operating data on 
Eutectic’s new 1950 line of welding equipment, the 
company has published a handy, pocket-size 
“equipment folder,” available to shop owners, 
foremen, and welding superintendents upon re- 
quest. Full design specifications are given for 
both EutecTorch No. 1, used for light and general 
work, and for EutecTorch No. 2, for heavier work. 
Distinctive features of these torches are listed and 


the uses to which they may be put—both torches 
are available with cutting attachment—are indi- 
cated. 


EutecArc, the efficient “double-duty” AC arc weld- 
ing machine, which is capable of handling both 
extra-light and extra-heavy work, is also covered 
in this folder. Many of the advantages of this arc 
welder are fuly described, and all necessary oper- 
ating information is shown. Part of the folder is 
devoted to a complete listing of additional acces- 
sories for gas and arc welding offered by Eutectic 
Welding Alloys Corporation. And in addition, 
the folder contains a useful coupon, which entitles 
the recipient to a free demonstration right in his 
own shop, without cost or obligation of any sort. 


Catalog—Volume Fifteen 


On September 5th the first copies of the new 
volume fifteen of the Diese ENcine will 
go into the mails. A complete revision of volume 
fourteen, with many new engines, many new mod- 
els, many old models re-rated. In this volume fif- 
teen you will find every diesel engine, every dual- 
fuel engine and every natural gas engine actively 
manufactured and sold in these United States, tech- 
nically and completely described and illustrated. 
Plus a large and very important accessory equip- 
ment section. Truly described as the Bible of the 
Industry, this volume fifteen of the Dieser ENGINE 
Catatoc can be obtained by mailing $10.00 to 
Dieser Procress, P. O. Box 8458, Cole Station, Los 
Angeles 46, California. 


: Hemphill graduates have received 
5 broad, practical training in the 
operation, maintenance, and servic- 
ing of diesel engines. 
On your job they can save you 
money, and make you money. 


GET THE KIND OF DIESEL 
MEN YOU NEED 
FROM 
: HEMPHILL SCHOOLS, INC. 


4 New York 
31-28 Queens Blvd. 
Long Island City 1, N. Y. 


Memphis 
311 South Main St. 
Memphis 3, Tenn. 


POWER UNITS 
12 to 60 hp 


TESEL 


DIESEL ENGINE CO. | 
LANSING, MICH. 


How to get Faster, 
More Thorough, Economical 
Cleaning of Diesel Parts 


CLEANING 
MANUAL 


Using ordinary soak tanks and manual labor 
afterwards to scrub diesel parts clean is the 
hard, costly method of handling the job. 

Why not do it the easy, economical way? 
Put your dismantled parts in a Magnus Aja-Dip 
machine, push the button and let the action 
of the machine and cleaner do the cleaning 
job in minutes. 

Frees labor for other work and gives you 
cleaned parts in a fraction of the time ordi- 
narily required by out-of-date methods. 


Bulletin 408-AST tells you the complete 


story of 9 
Write for your FREE copy today. 


MAGNUS CHEMICAL CO. + 85 South Ave., Garwood. N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD., MONTREAL 


Service representatives in principal cities 


CLEANERS + EQUIPMENT + METHODS 
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‘UNION POWERED 
FORTY-THREE YEAI 


THE UNION 


CAKLAND 6, CALIF., U.S.A. 


DIESEL ENGINE CATALOG 


The purpose of this little advertisement is to chat 
with you for a few moments about why YOU 
should have a copy of this splendid reference book 
available when YOU need it. For fifteen years it 
has been referred to as “the bible of the industry.” 


All of the smart diesel engine salesmen carry 
this book around in their car. When they run into 
some new competition with which they are not too 
familiar—the Diesel Engine Catalog gives them 
full, detailed information when they need it most 
and need the data to be accurate. 

The Consulting Engineer keeps this book in his 
reference file. It immediately gives him ALL diesel 
engines coming within a given horsepower range, 
speed range, weight range. 

People who sell, people who buy, people who 
use diesel engines need this book. Will you order 
this book today? Price $10.00 prepaid. 


DIESEL ENGINE CATALOG 


P. ©. BOX 8458, COLE STATION 
LOS ANGELES 46, CALIFORNIA 
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ATLANTIC METAL HOSE 
GUARDS DIESEL LIFELINES 


Typical Double Insulated 
Exhoust Hose 


ATLANTIC flexible metal hose does a better job of 
controlling vibration of these vital lines and insuring 
their continuous, trouble free operation—because each 
section is Job Tested and Guaranteed to Do its Job! 


That's why more and more purchase requisitions read, 

“Order from Atlantic for Every Diese! Need!” 

Furnished in all workable metals—‘e"-36" 1.D. inclusive 
. with fittings as desired. 


ATLANTIC METAL HOSE CO, INC. 


102 West 64th St. New York 23, N. Y. 


Her original yngines con- 
| DIESEL ENGINE CO. 
= Wes 
™ 
DIESEL TROUBLES 
if 
comp ORITE lowe Create, : it 
by means of it Compression costs 
more —. adapt 10 any mas 
line of 50 Makes loa “unive which takes Place 
Diesel enging of Oreseis, “apter which 
MOTORITE Diese! Compression Tester ond ovr other 
BACHARACH Industrial instrument Company 
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DRYSEA 


THREAD 


. .. Seals pressure-tight without the use 
of sealing compounds. Features the “Dry- 
seal” Pipe Thread originally developed 
for use with SO., ammonia, and other 
refrigerants. Offers a valuable solution 
to leakage problems in high pressure 
equipment of all kinds. 

Unique design of the “Dryseal” Thread 
provides actual crushing and sealing at 
both major and minor diameters, effec- 
tively preventing spiral leakage, even 
under extreme pressures. 


Incorporates all the important features of 
the regular UNBRAKO Pressure Plug, in- 
cluding fully formed threads, uniform 
taper and perfect roundness. 


A full range of sizes from 1/16” to 1%”, 
National Pipe Thread Fuel. is available. 
Full details are given in Bulletin 675. 


OVER 47 YEARS IN BUSINESS 


JTANDARD PRESSED STEEL CO 


JENKINTOWN 7, PENNSYLVANIA 


For your automatic engine... 
SYNCHRO-START CONTROLS are unequalled in 
performance, economy, safety, dependability and 
protection. 


Eighteen yeors of manufacturing controls, ranging 
from a simple switch to multiple engine control pan- 
els, have given SYNCHRO-START the “know-how” 
to make a thoroughly DEPENDABLE CONTROL. 


When you order your engines — SPECIFY SYNCHRO. 
START controls. Your manufacturer, dealer, engineering 
firm, or architect can furnish you with the correct 
control. Or write us direct. 


SYNCHRO-START PRODUCTS, INC. 


1046 WEST FULLERTON AVENUE 
wee a4, tttrnorts 


New All Metal Gasoline and Diesel 
Fuel Filter 


A new and unusual gasoline line filter for auto- 
mobile, truck, tractor and other gasoline engines 
and medium size diesel engines has recently been 
introduced by the Sparkler Manufacturing Co. 
The filter provides a positive seal against leaks by 
utilizing a series of V-shaped filter discs so ar- 
ranged within the high-pressure cast aluminum 
housing that they can be bolted directly into the 
housing cover. This method assures a tight seal 
without the use of springs or other resilient ma- 
terials. The V-shaped discs are covered with a 
filter media of non-woven rayon cloth that sep- 
arates water from gasoline in addition to micronic 
dirt and sediment particles. The cloth is easily 
cleaned by washing the discs in gasoline. 


Due to the unique method of arranging the V- 
shaped discs, the filter provides an extremely large 
effective filtering surface within a very small space. 
The resulting large capacity makes the filter adapt- 
able to almost all types of gasoline engines, and 
medium size diesel engines. All parts are rust- 
proof, and the unit is easily dismantled for re- 
placing or cleaning the discs. It is made in a full 
line of sizes and has been engineered for mass 
production so that it can be marketed at an ex- 
ceptionally low price. For further information 
write Dieset Procress, File 42, P. O. Box 8458, 
Los Angeles 46, Calif. 


ABOE Awarded Contract 


Confirmation of an order for 110 diesel engines to 
serve as power units for Minneapolis-Moline trac- 
tors purchased by the Greek Ministry of Agricul- 
ture with ECA aid in furtherance of that country’s 
agricultural rehabilitation program has been an- 
nounced by Ronimund Bissing, president of Asso- 
ciated British Oil Engines, Inc., New York. 


The engines are of the Meadows model 4DC-420, 
a 4-cylinder automotive type with a rating of 60 
bhp. at 1,275 rpm's. Value of the order, Mr. Bis- 
sing disclosed, is in excess of $150,000, payable in 
pounds sterling. Assembly of the tractors from the 
United States and engines from England will be 
completed by local Greek mechanics under the 
supervision of Mineapolis-Moline and Meadows 


field technicians. 


Available in Single or T 
Construction. Write today for 


COLUMBIA ELECTRIC MFC. CO. 
a 4519 Hamilton Ave., Cleveland 14, Ohio 


The largest Crankshaft Grinding Machine in 
the world used in an independent repair shop 


Four mochines giving range from the emellest up 
to crankshafts with stroke of 15” and 200” O.A.L. 
Complete grinding service for locomotive, station- 
ary, marine, automotive and compressor crankshafts. 


@ MAGNAFLUX SERVICE e 
Prompt Service .. . Accurate Work 


Established 1924 . . . 25 years experience 
grinding crankshafts! 


NATIONAL WELDING 
& GRINDING CO. 


DALLAS | TEKAS 
REBUILDING SHOP 


25 KVA. 1200 RPM, 
A. C. Generator 

4 with Direct Connected Exciter 

es ; Columbia, with its years of experi- 
| ence, brings to you a wide line of r 

performance proved, built, 

r A.C. and D.C. Generators. A.C. Gen- i 
~, erators: 614, to 1000 KVA. D.C. Gen- : 

erators and Exciters: 2 to 300 KW. 
| 

formation. Our engineers will be 

| glad to review your requirements. 

| 

| 

| 

| 
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Comparator for Corrosion Control of 
Coolants 


A new slide comparator has been developed by 
W. A. Taylor & Company, Baltimore, Md., for 
corrosion control in the cooling fluids of air con- 
ditioning systems, refrigerating brines, diesel en- 
gine cooling systems, condenser cooling water, etc. 
With a single slide comparator, it is possible to 
check the pH (active alkalinity) and the chro- 
mate content. 


The comparator consists of a base and a slide, both 
molded from plastic. The base contains two vials 
of pH indicator solution with 0.5 ml. pipettes and 
five 5 ml. test tubes. Each color standard slide 
contains five pH standards (cresol red pH 7.2, 
7.6, 8.0, 8.4 and 8.8) and four chromate standards 
with values suitable for the application. For ex- 
ample, in air conditioning systems the values 300, 
400, 500 and 600 parts per million of sodium 
chromate are usually employed. The value of each 
standard is engraved on the slide. The complete 
comparator is 10 inches long, 214 inches wide, 
4 inches high, and weighs only 114 pounds. For 
further information write Diese. Procress, File 
33, P. O. Box 8458, Los Angeles 46, Calif. 


Change of Name 


Change of name of Associated British Oil En- 
gines, Inc., to ABOE, Inc., as a public relations 
move to facilitate general operative procedure, has 
been announced by Ronimund Bissing, company 
president. No revisions in company plans or pol- 
icy are involved, he said. 


“Ever since our formation here last October as 
part of the international effort to help make 
American-British trade more self-sustaining, our 
friends and customers seem to have preferred use 
of the abbreviated name ‘ABOE,’ composed of our 
initial letters,” Mr. Bissing explained. “To please 
them, and to obviate further incidental confusion 
on the part of postal, communications and other 
people, we recently initiated proceedings to legal- 
ize that name. It has now been formalized. The 
name change, of course, involves no revisions in 
company plans, personnel or policy. It is purely 


a public relations move.” 


The group is composed of: Petter, Meadows, Pet- 
ter-Fielding, McLaren, Mirrlees, and National. All 
of these companies have long-standing reputations 
for quality of product. Mirrlees is the world’s 
oldest commercial diesel engine producer. Its 
first engine appeared on the market in 1897, and 
continued in service until 1936, when it was sent 
to the Glasgow Exhibition, then to the Science 
Museum at South Kensington, where it is now on 
exhibit. Petter has been in the diesel field since 
1898. 
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Volume Fifteen will be ready to mail on 
September Fifth. Send your order in 


NOW and your copy 
will cert on te wey to 
you right after Labor 60 


COPY 


Engines Listed and 


Described in Volume 15 


P. O. Box 8458, Cole Station, Los Angeles 46, Calif. 


Enter my order today for a copy of the 1950 Diese! Engine Catalog, Volume Fifteen, Edited by Rex W. 
Weadman, for which | enclose $1000, also payable ot £4. 8s. Od. to E. H. Doddrell, 342 St. Paul's 


Corner, Ludgote Hill, London E.C.4. 
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KURZano ROOT AL 


GENERATORS 


minimum maintenance, 
whether powered by electric, 
gasoline or Diesel, have 
made Kurz and Root Gen- 
erators standard equipment 
for many leading manufac- 
turers. Kurz and Root Gen- 
erators have built-in qual- 
ity that is instantly recog- 
nized. Tell us your specific needs and applications . . 
we'll gladly res the type generator to give 
you the service desired. 


Diesel and Gasoline engines against full compression 
. silicone (Class H) insulation available. 


AC Generators in ratings | to 
100 KVA can be furnished. T 
illustration is a two-bearing sel 
excited, self regulated type . . 
lower, two-bearing direct con- 
nected exciter type. 


DC Generators are 
ratings | to 100 KW. At 
right is a two-bearing self ~ 

type . also available with 
direct connected exciter. 


AC and DC Generators can also 
be furnished in single bearing, 
mounted 
type sea 
= - lubricated, 
ll bearing con- 
struction, 


 KURZ~RODT Company 


APPLETON - WISCONSIN 


(Guts COMPANY 


McPHERSON, KANSAS 


WEST COAST DIESEL NEWS 
By FRED M. BURT 


BUILT on Makela Bros. ways, Noyo, Calif., new 
45-ft. traller Sea Wolf, for Dick Wirts, Fort Bragg, 
Calif., is powered with a 165-hp. General Motors, | 
6-cyl. diesel installed by West Coast Engine & 

Equipment Company. 


POWERED with a “Caterpilalr” D13000 marine 
diesel supplied by NC Marine, Seattle, is Hansen- 
built seiner, Janet Mf, owned by Delbert Nix, lat- 
est vessel in the Haida fleet that fishes for the 
Indian community of Hydaburg, Alaska. 


TO POWER Emsco drilling rigs, three 400-hp. DRPORATION 
Superior diesel drilling engines, supplied to Em- | 410 South Geddes St, Syracuse 1,N. Y. 
sco Derrick & Equipment Co., Los Angeles, by Na- 


tional Supply Co. through Lewis Livesley, diesel DIESEL ELECTRIC POWER 


Units do the job 
Better, Faster, 
Cheaper..... 


sales manager, Torrance, Calif. for 
IMMEDIATE 

FIVE new Southern Pacific Sunset Limiteds, 

mow SHIPMENT 

stream-lined diesel-driven trains for fast 42-hour 

schedule in 2,070-mile run on Sunset Route, Los ea a 

Angeles-New Orleans, total cost of trains $15,000,- ce 50-60. 

000, will go into operation in August. Los An- Cycles 

geles to Del Rio, Tex., powered by 6,000-hp. EMD As 

diesel locomotives; Del Ris & New Oricans by ar fer bal nal lete infer- 

4,000-hp. American Locomotive diesel units. mation regarding these fine ‘ell guaranteed, low 
cost DIESEL ENGINE GENERATING UNITS. Visit ‘ 

TONY BOY, yard tug for Martinolich Shipbuild- cor pleats at Sausalito (S. F.), California, and jersey 


City, N. J., and see units in operation on our test 
ing Corp., San Diego, has been re-powered with a stand. 


225-hp. General Motors marine diesel, with 3:1 “SPECIALISTS IN DIESEL POWER” 


reduction gear. | A. G. Schoonmaker Co., Inc. 
54 Church St., New York 7, N. Y. 


TWO NEW wna clippers under construction by 
Martinac Shipbuilding Co., Tacoma, will be pow- 


ered with 8-cyl., 615-hp. Superior marine diesels. GM DIESEL PARTS GM 
New Surplus 


A NEW 15-unit fieet of C.O.E. International trac- 
tors powered with 200-hp. Cummins diesels, pur- 


chased by Santa Fe Railway, is being used in the GENERAL MOTORS 12-278A and 

new less-than-carload freight truck service for 114 16-278A ENGINES 

ities, San Francisco, Los Angeles, Long Beach, c 

Su hin, Con-rod with 


THE OLD 125-foot tuna clipper Northwestern is $450 


being rebuilt in San Pedro for fishing under com- 


mand of Fred Ostrem. Powered with a 500-hp. While They Last! ! 


Atlas diesel, the restored vessel will be renamed 


Big Fisherman. THE LEARNER COMPANY 
Alameda Calif. 
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DIESEL 


SEND FOR DESCRIPTIVE FOLDER 


DIESEL COMPANY 


San Diego, California 


HILL-JOHNSON Attention: Established 
ENGINEERING COMPANY Manufacturers’ Agents 


SONOFLUX, the new, portable magnetic 
testing machine, proved in the oil fields, is 


Specializing in 


Consulting and Design moving into new markets. Read the com- 
plete story on SONOFLUX in the June 

DIESEL ENGINES issue of Dirset PROGREss. 
COMBUSTION CHAMBERS Write for further information concerning 
sad etc., to see as an agent tn 
SONOFLUX CORPORATION 

Lake Odessa Michigan Mr. W. H. Hopkins 
Commerce Building, Houston, Texas 
Telephone 6271 743% 


DIESEL PROGRESS 


| Throughout the 
‘ormance, long life with eat-Transfer 
| 7 
‘| 
x 
VING 
ie 
WE 


TWO P & H 65-hp., 3-cyl. diesels supplied by 
Engine Sales & Service, Los Angeles, for Robt. 
Livingston, Bagdad, Calif., will be used in a min- 
ing project to power a Burk 40-kw. generator and 
a 30-inch crusher by direct drive. 


SUPPLIED by Shepherd Diesel Marine, San Di- 
ego, two 75-hp. “Caterpillar” diesels with 2:1 
Twin Disc reduction gears for shrimp trawlers 
Conchita and 21 de Abril, operated by Congela- 
doras Marinos en Alta Mar, S.A.. Guaymas, Mex. 


PURCHASED by Advance Lumber Co., Kernville, 
Calif. a 165-hp. Murphy diesel to drive saw 
through V-belt, cutting 25,000 feet of pine daily 
in their sawmill at 7,000 ft. elevation. 


IN ADDITION to Emil Riutta and Don Farmer's 
Engine Sales & Service as Southern California dis- 
tributor for the new P & H (Harnischfeger Corp., 
Port Washington, Wis.) diesels, Bryant's Marina, 
Seattle, will cover the Pacific Northwest and Alas- 
ka, Northern Engine & Equipment Co., in British 
Columbia (industrial branch in Edmonton, Al- 
berta), Parker Diesel Engineering Co., Oakland, 
Calif., in Northern California. 


PURCHASED by Fruit Growers Supply Co., 
Westwood, Calif., five Peterbilt logging trucks 
powered with 275-hp. Cummins diesels, to handle 
timber used in box making. 


THE ALASKA limit purse seiner designed by Jas. 
Petrich and recently launched by the Western 
Boat Building Co., Tacoma, is powered with a 
120-hp. Enterprise diesel working through a 214:1 
Western gear. 


DESIGNED by Wilvers & DeFever, San Pedro, 
113-foot tuna clipper Cape Beverly on first trip for 
South Pacific Canning Co., Long Beach, besides 
615-hp. Superior diesel propulsion engine, has two 
250-hp. GM 100-kw. generator units. 


ALASKA-limit seiner Memories, recently built by 
Geo. Peterson, Tacoma, for himself and Capt. 
Marko Malich, is powered with a 17I-hp. Buda 
diesel driving through an hydraulically-operated 
2:1 Western Gear Works reduction gear to turn 
the wheel at 400 rpm. 


THROUGHOUT the summer, Hallet Mfg. Co., 
Los Angeles, is shipping 200 one-cylinder water 
and air-cooled diesels to the Grecian government 
to be distributed to farmers for use in irrigating. 


FOR INSTALLATION as standby unit in heat- 
ing plant at Army Base, Albuquerque, N. M., by 
E. O. Nay a 12-cylL, 500-hp. “Caterpillar” 
diesel driving a 300-kw. G.E. generator, supplied 
by Shepherd Tractor & Equip. Co., Los Angeles. 
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A TEST installation at Seattle Shipbuilding Co. 
of a Vapor Phase heat recovery unit (Engineering 
Controls, Inc., Los Angeles) operating on waste 
heat from cooling water and exhaust gases on a 
100-hp. “Caterpillar” diesel. is operating an ab- 
sorption refrigerating machine (Latta Bros. Se- 
attle) for fishing vessel hold refrigeration. In the 
rated 2-ton (per hour) plant, 30 Ibs. of steam (at 
15 psi.) per hour per ton of refrigeration down 
to —20°, is resultant. 


DESIGNED by Jake Eremenko, Ft. Bragg, Calit., 
41ft. combination boat just finished by Joe Perry 
Ft. Bragg, on his new marine railway on the Noyo, 
is powered with a 3-cyl., 82-hp. GM diesel. 


VECINO BUENO, new 54-[t. steel shrimp trawler 
from Tacoma Boat Building Co., to work out of 
San Diego off the west coast of Mexico, is pow- 
ered with a 90-hp. Washington diesel. The ves- 
sel's trawl winch is driven with a Hercules diesel. 


September Fifth 


That is the day the first copies of the Dieser 
Encine CaTtaLoc, Votume Firreen, will go into 
the mails. Completely revised from volume four- 
teen. A big book in every way, 385 pages, 1014 
inches by 131% inches. Every diesel engine, every 
dual-fuel engine, every natural gas engine actively 
manufactured and marketed in these United States 
is technically and completely described and illus. 
trated in this new edition—ready to mail Septem- 
ber 5th. Price $10.00—send order to Dieser Proc- 
ress, P. O. Box 8458, Cole Station, Los Angeles 
16, California. 


Lubrication 


The July issue of Lubrication, a technical publica 
tion devoted to the selection and use of lubri- 
cants, is particularly interesting to our readers. 
It is devoted exclusively to the problems confront. 
ing users of gas and dual fuel engines. Well illus- 
trated, well written. You can readily obtain a 
copy, without charge, from Mr. A. R. Dunphy, 
The Texas Company, 135 East 42nd Street, New 
York 17, New York. 


Literature by D-A 


A circular on the new D-A Diesel Oil now is avail- 
able and may be obtained from the D-A Lubri 
cant Company, Inc., Indianapolis, Indiana. The 
folder describes how and why D-A Diesel Oil re 
duces engine deposits and neutralizes destructive 
combustion chamber acids. The free circular, for 
example, discusses the recently identified problems 
encountered with the appearance of fuels having 


a high-sulfur content 
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Fiighest Quality 
Gasket Oil Seals 
by FITZGERALD 


Gasket Craftsmen 
for 44 Years 


Gaskets of all types and materials to 
give reliable service under all Diesel 
operating conditions. 
For full information write— 


THE FITZGERALD MANUFACTURING 
COMPANY 


TORRINGTON, CONN. 


Branches 
Canadian Fi CERALD, Limited, Toronto 


FITZGERALD 


GASKETS 


time” 
and DIRT 


from SUPPLY LINES with 
KRAISSL SEPAR ATORS 


lieted by 
Underwriters’ 
Laboratories 


SINGLE 
AND 
DUPLEX 
UNITS 


BOTH STANDARD 
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Kraiss!'s Separators are designed and to give 


maximum, economical protection to every supply line on 

diesel installations, including cooling water. Any practical 

des ree of separation—from primary straining to secondary 
ration. 
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filter replacement costs. Baskets are instantly—-and easily— 
changeable, No tools are needed. Magnet equipped baskets 
available vor lubricating lines — other installations, 
where metallic particles are a source of trouble. 


With Kraissl Separators, entirely eliminate your normal 
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THE NEW ELLIOTT 


TURBOCHARGER 


Now available in two types—Type L for low air 
pressure requirements; and Type H, especially 
designed for four-cycle diesels operating at 
high BMEP. The new turbocharger provides 
even greater power increase and fuel economy 
than the former design. Developed by Elliott 
engineers on the basis of ten years experience 
in the building of thousands of turbochargers. 
Full details at your request. Write. 


THE ELLIOTT 


DIESEL GENERATOR 


Designed with the rigidity and strength 
of fabricated steel, as worked out with 
special welding technique by Elliott 
engineers. Incorporating many 
refinements such as edge-wound copper 
ribbon field windings, on larger 
generators, damper winding joints silver 
brazed for low resistance and extra 
strength, and similar exceptional 
procedures to insure the outstanding 
service with diesels for which Elliott 
generators have long been famed. 

Full details and bulletin at request. 


“SUPERCHARGER DEPT. + JEANNETTE, Pi 
Plants at: Jeannette, Ridgewoy, Pa 
Ampere, N. J. Springfield, O. Newark, N. J. 
DISTRICT OFFICES IN. PRINCIPAL CITIES, 
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“Yellowknife Expediter”. 160 ft. converted LCL 
tied up at Tukoyaktuk on Mackenzie Delta fol- 
lowing trip through Arctic Ocean. Vessel is 
owned and operated by Yellowknife Transporta- 
tion Company, Ltd. 5 th, vibration! opera- 
tion of her two 600 hp Cooper-Bessemer main 
diesels was evident even to the layman. 


Powering the “Yellowknife Expeditor 
a job for the hardiest of diesels 


HE first trip of the “Yellowknife Expeditor” 

made history — a 5,500-mile voyage from 
Victoria, B.C., via the Pacific and Bering Sea, 
through the Bering Straits, along the Arctic 
coast and then 1,200 miles up the Mackenzie 
River to Great Slave Lake. The voyage had 
never been made before. Many seamen. 
aware of the heavy. treacherous seas and 
other hazards, said it couldn't be donel It 


was a real test for diesel stamina. 


A converted landing craft. the 160 ft. “Expe- 
ditor” needed new, completely reliable pro- 
pulsion power for this history-making voyage 
and for subsequent freight and passenger 


service on big Great Slave Lake. Two 600 hp 
Cooper-Bessemer diesels were installed. These 
modern engines, noted for long life and 
trouble-free performance, were a wise choice 
— particularly for such remote Arctic service. 


But of course those are qualities that pay off 
in every service, regardless of conditions. So 
if you have a powering job coming up, why 
not cinch these advantages? You can, you 
know, with Cooper-Bessemer power. 


The 
Cooper -Bessemer 


Corporation 


New York, N.Y. Washington, D.C. San Frencisco, Collif. 
Houston, Texas St. Louis, Mo Chicago, I. 
Gloucester, Mass. Calmes Engineering Co, New Orleons 


Halifox, Nova Scotia 


Seattle, Wash. 
los Angeles, Colif 
Corecas, Venervelo 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Maxwell-Simoson & Associotes, Vancouver, B.C. 
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